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Abstract: The Correlation Measure is an important recent research topic as it has great practical potential in a various area, like
decision making, medical diagnosis, machine learning, image processing, pattern recognition, etc. In this paper, the Correlation
Measure of Fuzzy Multi Numbers (FMNs) is proposed for triangle, trapezoidal, pentagonal, hexagonal, heptagonal, octagonal,
nonagonal, and decagonal. This Correlation concept of Fuzzy Multi Numbers is the extension of Intuitionistic Fuzzy Multi Set’s
Correlation Measure. Here, the properties of Correlation Measure were checked and some numerical examples were presented to
authenticate the efficiency of the proposed measure.
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1. INTRODUCTION

The Fuzzy Set (FS) was proposed by Lotfi A. Zadeh [11] in 1965 and it allows the uncertainty belong to a set with a membership
degree (1) between 0 and 1. As a Fuzzy set is widely used in various field like Pattern Recognition, medical diagnosis, logic
programming, decision making, market prediction, etc. Several extensions have been proposed in recent decades to enhance the
fuzzy theory's capacity for language to deal with uncertainty and incomplete information. Entropy and similarity measures are both
important concepts in this real and are used significantly in fuzzy reasoning, pattern recognition, and clustering. Entropy measures
the amount of fuzziness in a set defined by Zadeh in 1965 [1]and similarity measures, the extent to which fuzzy sets are similar was
defined by Wang in 1982 [8].

The Fuzzy Number was proposed by Dijkman et al [4], in which the quantity value is uncertain rather than exact as in the single
valued numbers, and its membership function is monotonic on both sides of the largest membership values. Several authors like
Murthy and Pal [6] investigated the Correlation between two Fuzzy Membership functions.

Chiang and Lin [2] studied the Correlation of Fuzzy sets and Chaudhuri and Bhattacharya [1] discussed the correlation between
two fuzzy sets on same universal discourse. To address this fuzzy correlation measures for generalizations, the Pearson's correlation
was developed by Yu, 1993 and Liu, 2002 [10,5]. Rajarajeshwari and Uma [7] studied the Correlation measure of Intuitionistic
Fuzzy Multi sets (IFMS). Regarding decision-making under uncertainty, more recent studies have been created by Hai et al., 2021
[3] in correlation based and similarity-based methods.

To maintain repetitive information and to help accuracy in multi-criteria decision-making and medical diagnosis, Yager (1986) [9]
put forth the idea of Fuzzy Multisets (FMS), because elements can have several degrees of membership. Since real world data is
often ambiguous or multi valued classical correlation analysis is inadequate.

In this paper, the eight different Correlation Measure of FMNs for triangular, trapezoidal, pentagonal, hexagonal, heptagonal,
octagonal, Nanogonal and decagonal categories have been introduced also verified its proposition in section 3. Moreover, some
numerical evaluations were illustrated in Section 4. In future, we will discuss the applications of the proposed Correlation Measure
of FMNs.

2. PRELIMINARIES
In this section, we have discussed the basic concepts and definitions which are useful for the proposed study.

2.1 Definition
Let X be a nonempty set. A Fuzzy Set (FS) A in X is given by A= {{x, u,(x))/x € X} where p, : X — [0,1] is the membership
function of the fuzzy set 4 (i.e.) uy(x) € [0,1] is the membership of x € X in 4.

2.2 Definition
A Multi Set (MS) is an unordered collection of objects in which, unlike an ordinary set, objects are allowed to repeat. Each individual
occurrence of an object is a multi-set which is called its element.
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2.3 Definition
Let X be a nonempty set. A Fuzzy Multi Set (FMS) A in X is characterized by the count membership function Mc such that Mc: X
— Q where Q is the set of all crisp multi sets in [0,1]. Hence, for any x € X, Mc(x) is the crisp multi set from [0, 1]. The membership

sequence is defined as (u} (), u3 (%), .vv vor . 15 (x)) where u}(x) > pi(x) =, ... > ph (x).
Therefore, A FMS 4 is given by A ={(x, (uh (x), p3 (%), ... ve. .. uh(x)))/x € X}.
2.4 Definition

The Cardinality of the membership function Mc(x) is the length of an element x in an FMS A denoted as 1, defined as n = |M;(x) |.
If A, B and C are the FMS defined on X, then their cardinality n = Max {n(A), n(B), n(C)}.

2.5 Definition
A Fuzzy Number (FN) A is a convex normalized fuzzy set on the real line R such that there exist, at least one x € R with pz(x) = 1
and puz(x) is piecewise continuous.

2.6 Definition
If X be a non-empty set, then the Fuzzy Multi Number (FMN) A on X is defined as
A= {(x, Ui (0, a3 (X)), e e (x)) /x € X}, where and this membership function maps each element of X to a membership value

between 0 and 13 pu4(x) = pi(x) =, ... = u(x) for x € X.

2.7 Definition
S (A, B) is said to be the Similarity Measure between A and B, where A, B € X and X is an FS, as S (4, B) satisfies the following
properties

1. S(4,B)€e[0,1]
2. S(A,B)=1ifand onlyifA=B
3. S(A,B)=S(B,A)
2.8 Definition
Let A= {{x;, ua(x;))/x; € X}Yand B = {(x;, ug(x;))/x; € X} be two FSs on the finite universe of discourse
X ={x1, %3, cuv v, X}, then the correlation coefficient of A and B is the Fuzzgy Correlation Measure defined as

Crs(A, B)
VCrs(4, A) X Crs(B, B)

prs(A,B) =

where Cps(4, B) = Xiz1 pa(xi)up(x;) and
CFS(A'A) = ?:1 #A(xi):uA(xi)a
Crs(B, B) = Xiq g (x)pp (xp).

3. CORRELATION MEASURE FOR FUZZY MULTI NUMBERS

In this section, we have formulated the Correlation Measure for different types of FMNs such as triangular, trapezoidal, pentagonal,
hexagonal, heptagonal, octagonal, Nanogonal and decagonal. As, the correlation measure always lies between 0 and 1; the proposed
measure was verified by some illustrative numerical examples based on the correlation measure properties.

3.1 Definition

Let X ={x;, X5, ... ..., X} be the finite universe of discourse and 4 and B are two FMSSs on X, then the correlation coefficient of A
and B is the Fuzzy Multi Correlation Measure defined on fuzzy multi numbers as
Crun (4, B)
Prun (4, B) 3EB.1

\/CFMN(A:A) X Ceun (B, B)

3.2 Triangular Fuzzy Multi Numbers (a, b, ¢)

Let X ={xy, X3, ... ... ., X } be the finite universe of discourse and the two FMNs in the universe be

A={(al,bi,c})}and B = {(a},bs, cl)}, then equation 3.1 represents the correlation measure for triangular fuzzy multi numbers,
where

Cemn(4,B) =1 [SL4{(al x ab) + (b' x b) + (¢} x eh)}],
Crun(4,4) = % [T, {(al xab)+ (b' x bY) + (c} x ¢})}] and
Cemn(B,B) =1 [SL,{(a} x ab) + (b x bY) + (ch x ch)}].

3.2 Trapezoidal Fuzzy Multi Numbers (a, b, ¢, d)
Let X ={x, x5, ... ..., X, } be the finite universe of discourse and A = {(ai ,bi, ci, di)} and
B= {(aé ,bk, ci, dé)}, then using the equation 3.1 is the correlation measure for the trapezoidal fuzzy multi numbers where
Crun(A,B) = % [Ziii{(al x ab) + (' x bY) + (' x ) + (df x d})}]
Crun(A,A) = }, [S7 {(al x a})+ (b x bY) + (¢t x ct) + (d} x d})}] and
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Ciun(B,B) = % [X7{(ab x ab) + (bt x b)) + (¢! x cb) + (dj x d)}].

3.3 Pentagonal Fuzzy Multi Numbers (a, b, ¢, d, e)

Let X ={xy, x5, ... ..., X, } be the finite universe of discourse and A = {(ai ,bi,ct di, eli)} and

B = {(aé ,bi, ¢k, db, ezi)}, then equation 3.1 defines the correlation measure used for the pentagonal fuzzy multi numbers, where
Crun(A,B) = % [ZiLi{Cal x ab) + (b x bY) + (¢! x ¢') + (df x d) + (e} x e)}]

Cemn(4,4) = [SL{(al x al) + (B x b)) + (¢! x ) + (d} x d}) + (¢} x €})}] and

Cemn(B,B) = [Z1,{(ah x ab) + (bh x bh) + (! x ') + (df x df) + (e x e})}].

3.4 Hexagonal Fuzzy Multi Numbers(a, b, c,d, e, f)
Let X ={x;, X, ... ...., X} be the finite universe of discourse and A = {(al, bi,ci,d}, el, £} and
B = {(aé ,bk, ¢k, db,el, le)}, then by using the equation 3.1 is the correlation measure for the hexagonal fuzzy multi numbers, where

Crun(A,B) = }, [EL{Cal xab)+ (bi x bh) + (¢t x ') + (d' x d') + (e} x e5) + (f x f5)}]
Crun(A,A4) = % [EL{(a} xal)+ (bl x b))+ (c" xc)+ (di x d) + (e} x ') + (fi x f1)}] and
Ceun(B,B) = % [ {(a) xab)+ (bh x by) + (¢t x ¢ + (di x d¥) + (e} x eb) + (s x f5)}].

3.5 Heptagonal Fuzzy Multi Numbers(a, b,c,d, e, f, g)
Let X ={x;, X, ... ..., X} be the finite universe of discourse and A = {(al , bi, ci, d!, el, £, g1)} and
B= {(a% ,bi,ck di,el, i gé)}, then the correlation measure for heptagonal fuzzy multi numbers is formulated from the equation
3.1, where
Crun(4,B) = % [ZLi{(al x ab) + (b} x by) + (] x c5) + (d' x d') + (e} x €5) + (fi x f3) + (g1 x 95)}]
Crun(4,A) = % [Tl {Cal x al) + (b x b)) + (¢} x €)) + (d x d') + (e} x e}) + (fy X f1) + (g1 x g1)}] and
Crun(B,B) = % [Zii{Cah x ab) + (b x bY) + (c§ x ¢5) + (d' x d') + (5 x €5) + (f X f3) + (g5 x g5)}]-

3.6 Octagonal Fuzzy Multi Numbers(a, b, c,d, e, f, g, h)
Let X ={x;, x5, ... ..., X, } be the finite universe of discourse and the two FMNs in the universe be
A= {(ai bl ct di,el, £l gt, hi)} and B = {(aé bl cl,db, el £l s, hé)}, then the equation 3.1 provides the mathematical
expression for the correlation measure for the octagonal fuzzy multi numbers, where
Cemn(A,B) = % [Z{(ai x ad) + (b x bh) + (i x ¢5) + (d' x d) + (' x &) + (f x f5) + (g1 x g5) + (R} x h))}]
Crmn(A,4) = [SL,{Ca} xa)) + (B x bY) + (e} x €f) + (d' x d) + (' x ) + (fy X f1) + (g X g) + (i x h))}] and
Cemn(B,B) = % [T {(ah x ab) + (bl x bh) + (ch x c5) + (d' x d) + (e" x &) + (f} x f5) + (g5 x gb) + (hs x h)}].

3.7 Nanogonal Fuzzy Multi Numbers(a, b,c,d, e, f, g, h, i)

Let X ={xy, X3, ... ...., X, } be the finite universe of discourse and the two FMNs in the universe be

A= {(ai bt diel, fi gt ht, if)} and B = {(aé bk, ck di, ek, i, gt hb, ié)}, then the equation 3.1 is the correlation measure
for the Nanogonal fuzzy multi numbers where

Ceun(4,B) = % [T {(ai x ab) + (b x bh) + (¢} x ¢5) + (di x dj) + (e' x ) + (f X f3) + (g1 x g5) + (R} X h}) + (i x i5)}]

Cemn(4,4) = % [Zi{Cai x ai) + (b} x bY) + (i x c}) + (di x di) + (e’ x &) + (fi X f1) + (g1 x g1) + (hi x hY) + (i} x iD}]

Ceun(B,B) = % [Z{(ah x ab) + (bl x bh) + (ch x ¢5) + (df x dj) + (e' x ) + (f§ X f3) + (g5 x g5) + (h§ X h}) + (i x i5)}].

3.8 Decagonal Fuzzy Multi Numbers(a, b, c,d, e, f, g, h,i,j)

Let X ={x{, x5, ... ..., X, } be the finite universe of discourse and the two FMNs in the universe be

A= {(ai bt el diel, £l gt hl, i{',j{')} and B = {(aé ,bi,cl,ds,el, ff, g, hi, ié,jé)} , then the correlation measure applicable to
decagonal fuzzy multi number of the equation 3.1 where,

Crun(A4,B) =7 [Z1{(a} x ab) + (b x ) + (¢ x ch) + (d} x dh) + (€' x €) + (F x £ + (g} x gh) + (R x hf) + (i x i) + G x j))]

Crun(4,4) = }, [ZLi{Cal x @)+ (bf x bi) + (ch x €i) + (di x di) + (¢! x &) + (f' x 1) + (g} x g}) + (hi x hY) + (i x &) + (i xjD)})]

Crun(A,B) =7 [SL,{(a} x ay) + (b x bh) + (c x cb) + (d} x dh) + (e x e) + (f x f) + (gh x gh) + (b x h§) + (i x i) + (G} x j»))].

3.9 Proposition

The defined correlation measure ppyy (4, B), between the FMNs A and B satisfies the following properties
i. 0<ppny@4,B)< 1

ii. ppyn(4,B) =1ifandonlyifA =B

iii.  ppun(4,B) = prun (B, 4)

Proof
i. 0<pruv4,B)< 1
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As the defuzzification of the fuzzy numbers results the value in between real values, the correlation measure pgyy (4, B) lies between
0 and 1.

3.9.1 Example
Let A={(2,4,5), (3,5,6), (2,4,7)} and
B ={(3,5,7),(3,4,8), (4,5,9)}
Here, the cardinality n = 3 as
Cemn(A4,B) = 76.33, Cpyn (4, A) = 67.33 and Cpyy (B, B) =92

(4,B) 7633 0.9698
o) ,B) =—————————=0.

Fan J(67.33) x (92)

ii. prun(4,B) = 1ifand only if A = B

a. Let the two FMNs A and B be equal (i.e.) A=B.

Hence Cpyy(4,4) = Cryn(B,B) = % [Z?:l{( ai xab)+ (b'x b") + (ci x CD}]
Crun(4,B) =~ [EL,{(af xa}) + ' xb) + (cf x &f)}]

= ~[ZL.{Cal xaD) + (0" x b)) + (cf x cD}] = Crun (4, 4)
Crmn (4,B) _ Crymn(4,4)

JCruN(AAXCFMN(B.B)  \/CrMn(AA)XCrun(A.A)

b. Let the pFMN(A' B) =1

Hence ppyy (4, B) =

The unit measure is possible only if ppyy (4, B) = G C(Z 1\;1;/)512.3) o
FMN\A, FMN\5,

ThiS referS that CFMN (A, B) = CFMN (A, A) = CFMN(B' B).

Hence A=B.

3.9.2 Example
Let A={(5,6,10), (8,9,11), (7,8,12), (7,9,14)} and
B={(5,6,10), (8,9,11), (7,8,12), (7,9,14)}
Here, the cardinality n = 4 as Cgpy (4, B) = 252.5, Cpyn(4,A) = 252.5 and Cpyy(B,B) = 252.5

(A.B) 252.5 1
p ) = =
FMN J(252.5) x (252.5)
iii. ppyn(A,B) = prun(B,A4)

Crmn(AB) _ Crmn(B.4)

It is obvious that pgyy (4, B) = = prun (B, A) as

VCrmn(AAXCrun(B.B)  \/CrMn(A,A)XCrymn(A,4)

Cemn(4,B) = % X7 {(al xab)+ b x b))+ (ci x )]
=2 [EL.{(a5 x al) + (0" x b + (5 x cD}] = Crun (B, 4).

3.9.3 Example
Let A={(4,6,7), (5,6,9), (4,5,12)} and
B={(2,5,9), (2,5,12),(3,6,11)}
Here, the cardinality n = 3
as Cpyn (4, B) = 135, Cppyn (B, A) = 135.33 Cpyn (A4, A) = 142.33 and Cpyy (B, B) = 131.33

135
Py (4, B) = = 0.9727
FMn J(142.33) x (135.33)
- _ 135 _
Similarly, pgyn(B,A4) = NSO EDIE 0.9727

3.10 Remark

We have verified the proposition for Triangular Fuzzy Multi Numbers along with the numerical examples. The same conditions can
be applied for trapezoidal, pentagonal, hexagonal, heptagonal, octagonal, Nanogonal and decagonal FMNs, and we are sure that they
all will pertain the propositions of proposed measure mentioned in this section.

4. NUMERICAL EVALUATION

In this section, few numerical examples were demonstrated to validate the proposed Correlation Measure for the FMNs. The
examples clearly show that the correlation value for FMNs lie between 0 and 1 for all the categories of triangle, trapezoidal,
pentagonal, hexagonal, heptagonal, octagonal, Nanogonal and decagonal FMNs.

4.1 Triangular Fuzzy Multi Numbers ‘ ‘
A triangular fuzzy multi number is denoted by 3 — tuples (a', b',ct), where a!,b' and ct are real numbers and
a' < b' < c¢' with membership function defined.
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4.1.1 Example
Let A= {(12,20,50), (16,20,59), (12,25,65), (19,20,70), (19,25,65)} and
B={(20,25,28), (23,25,29), (23,26,31), (24,25,27), (20,26,30)}.
Here, the cardinality n = 5 and found to be equal
as Cepyn (A, B) = 2697.2, Copyn (4, A) = 4609.4 and Cryy (B, B) = 1975.2.

2697.2

prun (A, B) = = 0.8939
FMn J(4609.4) x (1975.2)

4.1.2 Example
Let A={(2,5,6), (3,6,7),(2,5,7),(3,4,6)} and
B={(4,6,9)}
Here, the cardinality n = max{n(4),n(B)} = max{4,1} = 4 and it was found to be unequal
as Cpyy (4, B) = 98.5,Ceyn(4,A) = 74.5 and Cpyy (B, B) = 133.

98.5
pPrun (A, B) = ———————=0.9895

J(745) x (133)

4.2 Trapezoidal Fuzzy Multi Numbers o o . .
A trapezoidal fuzzy multi number is denoted by 4 — tuples (a*, b*, c', d") where a', b*, ¢! and d* are real numbers and a* <
b! < ¢! < d'with membership function defined.

4.2.1 Example
Let A= {(1,3,4,5),(2,3,5,6), (1,3,5,7)} and
B={(2,5,7,8), (3,4,5,9), (3,5,6,12)}.
Here, the cardinality n = 3 and found to be equal
as per Cpyn (4, B) = 104.6, Cppyn (4, A) = 69.66 and Crpyn (B, B) = 163.33.

104.6
prun(4,B) =

= 0.9840.
/(69.66) x (163.33)

4.2.2 Example
Let A={(12,13,15,17),(13,14,15,18), (12,13,15,19), (13,14,15,20)} and
B={(20,28,29,30)}
Here, the cardinality n = max{n(A4),n(B)} = max{4,1} = 4 and the cardinality value is unequal
as per Cpyy (4, B) = 1618, Ceyn(4,4) = 907.5 and Cryy (B, B) = 2925

) - 1618 o
PN B 507 5) = (2925)

9931.

4.3 Pentagonal Fuzzy Multi Numbers S I '
A pentagonal fuzzy multi number A is denoted by 5 — tuples (a', b*, c¢', d*, ") where a' , b*, ¢!, d" and e' are real numbers and
ai< bi< ¢t < di< el with membership function is clear.

4.3.1 Example

Let A= {(11,12,14,17,19), (12,13,14,19,20), (11,12,13,16,20), (13,14,15,17,21), (12,13,14,20,22) } and
B ={(22,23,27,28,29), (23,24,28,29,30), (22,25,27,28,32), (23,26,28,29,34), (24,25,27,29,37)}

Here, the cardinality n = 5 and found to be equal

as per Cpyn (4, B) = 2138.2, Cryn(4,A) = 1236.8 and Cpyy (B, B) = 3753.8

2138.2
prun(4,B) =

= 0.9923.
J/(1236.8) x (3753.8)

4.3.2 Example

Let A={(12,13,14,16,17),(11,12,13,17,19), (12,13,14,19,22)} and
B={(22,26,29,31,32)}

Here, the cardinality n = max{n(4),n(B)} = max{3,1} = 3 and found to be unequal

as Cpyy (4, B) = 2138.3, Cpyn(4,4) = 1164 and Cryy(B,B) = 3986

) 2138.3
p ) = =
FMN J(1164) x (3986)

9927.

4.4 Hexagonal Fuzzy Multi Numbers
A hexagonal fuzzy multi number A4 is specified by 6 tuples (a’, b?,ct,d}, el, fi) where a',b?, ct,d!,e’ and f! are real number
and ai< bi< i< di < el < f! with membership function.

4.2.1 Example

Let A={(2,4,5,6,9,10), (3,5,6,7,8,11), (3,4,6,7,10,12), (2,5,6,8,12,14)} and
B={(14,16,18,20,21,22),(13,14,19,20,22,23), (15,16,20,22,23,24), (17,18,20,21,26,29)}.

Here, the cardinality 7 = 4 and found to be equal
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by way Of CFMN(A' B) = 893.5, CFMN(A' A) = 34’7.25 and CFMN(B’ B) = 24’20.25

(A,B) = 893.5 = 0.9746
PruN L JB47.25) x (242025)

4.2.2 Example

Let A={(1,3,4,6,8,10),(2,5,7,9,11,13), (1,4,8,10,12,15)} and
B=1{(89,10,11,12,13)}

Here, the cardinality n = max{n(4),n(B)} = max{3,1} = 3 and found to be unequal

as Cpyy (4, B) = 490.3, Cpyn(4,A) = 408.3 and Cpyy(B,B) = 679

490.3
pFMN(A'B) = = 0.9315.

J/(408.3) x (679)

4.5 Heptagonal Fuzzy Multi Numbers S S '
The heptagonal fuzzy multi number denoted by (a',bt c', d' e, f!, g') where, a*,bt, ct,d', e', f* and g' are real number
anda' <b'<ct<d' <e' < f' < gt with its membership function.

4.5.1 Example

Let A={(4,6,8,11,14,16,18), (5,7,9,12,13,17,19), (8,9,10,12,15,19,22), (4,8,9,13,19,23,25)} and

B=(25,26,27,28,30,31,32), (26,27,28,29,32,34,36), (25,26,27,29,33,35,37), (26,27,28,30,35,39,43) }.Here, the cardinality n =
4 and found to be equal

as per Cpy (4, B) = 2873.5, Cpy (4, A) = 1358.75 and Cpy (B, B) = 6610.75

(4,B) = 28735 = 0.9588
Prun L J(358.75) x (6610.75)

4.5.2 Example

Let A={(3,4,5,6,7,8,9), (2,3,4,7,8,10,12), (3,4,5,6,12,13,15), (2,4,5,9,13,17,19), (3,4,5,10,15,17,21)}
and B={(21,23,24,25,27,28,29)}

Here, the cardinality n = max{n(A4),n(B)} = max{5,1} = 5 and found to be unequal

as Cpyy (4, B) = 1549.8, Cpyn (4, A) = 663 and Cryy (B, B) = 4525.

1549.8
prun(4,B) = = 0.8948.

J(663) x (4525)

4.6 Octagonal Fuzzy Multi Numbers S S _
The octagonal fuzzy I'Illllti' number denqted ‘by (a', b, ctdy el fY gt ht) where, a',b', ct,d et f!, g'and htare real
number and a* < b' < ' < d' <e' < fP < gt < kP with its membership function.

4.6.1 Example

Let A={(1,3,5,7,9,12,15,17), (2,4,7,9,10,15,16,19), (1,4,6,9,11,16,17,20) } and
B={(20,21,22,23,27,28,29,30), (22,23,24,27,28,29,31,32), (20,23,25,26,27,30,32,34)}}.

Here the cardinality n = 3 and found to be equal

as Cpyn (4, B) = 2247, Cpyn (4, A) = 1038.3 and Cppy(B,B) = 5691.6

) 2247 .
p ] = =
FMN J/(10383) x (5691.6)

9243

4.6.2 Example

Let A={(2,7,9,11,12,13,15,17), (3,4,7,8,10,11,13,15), (2,5,7,9,11,13,15,17), (4,6,8,10,12,14,18,20) }
and B={(20,23,27,28,29,30,31,32)}

Here, the cardinality n = max{n(A4),n(B)} = max{4,1} = 4 and found to be unequal

by means of Cppy (4, B) = 2387.25, Cpyn(4,4) = 1019.5 and Cppn(B,B) = 6168

) 2387.25 0510
p ’ = =
FMN J(1019.5) x (6168)

4.7 Nanogonal Fuzzy Multi Numbers S S ’
The Nanogonal fuzzy multi number denoted by (a',b', ct, d' e, ft, g% h',i") where a',b', ct,d" e, f*, g" h* and i* real
number and @ < b' <! <d' <e' < fl < g' < h! < i’ with its membership function.

4.7.1 Example

Let A={(3,6,9,10,12,13,14,17,19), (2,4,6,8,10,11,13,15,17), (4,8,9,10,12,15,17,19,21)} and
B={(1,3,4,7,12,15,16,18,20), (2,3,5,8,10,11,13,15,19), (1,5,9,11,12,14,16,18,20)}.

Here, the cardinality 7 = 3 and found to be equal

as Cpyn (4, B) = 1349, Ceyn (4, A) = 1391.3 and Cpyy (B, B) = 1415.3
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1349

=0.9613
J(1391.3) x (1415.3)

prun(4,B) =

4.7.2 Example

Let A={(7,8,910,11,12,13,14,15),(8,9,11,13,15,17,19,20,21),(7,9,10,12,13,15,16,19,20)}
and B={(9,12,14,15,17,20,22,24,28)} .

Here, the cardinality n = max{n(4),n(B)} = max{3,1} = 3 and found to be unequal

as per Cppyy (4, B) = 2298, Cppyn (4, A) = 1695 and Cryy (B, B) = 3179

2298
prun (4, B)

= = 0.9899
J(1695) x (3179)

4.8 Decagonal Fuzzy Multi Numbers I S _
The Decagonal fuzzy multi number denoted by (a',b', ct,d' e, ft g' h', it ") where a*, b', ct,d', e', f, g* h', it and j*
are real numberand a' <b'<c' <d'<e' < f' < g' <h'<i'<j'with its membership function.

4.8.1 Example
LetA={(1,2,3,56,8,10,11,13,15),(2,3,8,9,10,11,13,15,17,19)}

and B={(8,9,10,12,14,16,18,20,22,24),(10,12,15,17,18,19,20,21,23,25)}.
Here, the cardinality n = 2 and found to be equal

as Cpypy (4, B) = 1766.5, Cppyn (4, A) = 1088.5 and Cpyy (B, B) = 3031.5

1766.5
prun(4,B) =

=0.9725
,/(1088.5) x (30311.5)

4.8.2 Example

Let A={(5,6,8,10,12,13,14,17,19,20), (4,5,9,10,11,12,15,18,20,22)}

and B={(9,11,13,15,17,18,20,22,23,25)}

Here, the cardinality n = max{n(A4),n(B)} = max{2,1} = 2 and found to be unequal
as Cpypy (4, B) = 2430.5, Cppyn (4, A) = 1852 and Cpyy (B, B) = 3247

2430.5
pPrun (4, B)

= =0.972
/(11852) x (3247)

Table 4.1 Consolidation of Numerical Examples

Types of Fuzzy Multi Numbers Equal Cardinality Unequal Cardinality
Triangular 0.8939 0.9895
Trapezoidal 0.9840 0.9931 From
all Pentagonal 0.9923 0.9927 the
Hexagonal 0.9746 0.9315
Heptagonal 0.9588 0.8948.
Octagonal 0.9243 0.9519
Nanogonal 0.9613 0.9899
Decagonal 0.9725 0.9725

above numerical examples, it is clear that the correlation measure for all the categories of FMNs for equal and unequal
cardinality lies between 0 and 1.

CONCLUSION

The Correlation Measure of FMNs from /FMSs theory was proposed and derived in this paper. The prominent characteristic of this
method was the correlation measure of any two FMNs equals to one if and only if the two FMNs are the same. From the numerical
evaluation, it is clear that this proposed measure can be applied to any decision-making problems and in future this concept will be
applied in medical diagnosis, signature forgery detection and pattern recognition.
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