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Abstract. This paper focuses on introducing a new similarity measure for the neutrosophic binary
set.Similarity measure are used in multi attribute desicion making problems to find the difference be-
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the measure between two binary single valued neutrosophic set.Further its is applied in a multi attribute

desicion problem to see the attainability of the proposed measure.
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1. Introduction

The concept of neutrosophy was mainly used during the problems with uncertin-
ity.Similarity metric is used in multi-attribute decision making problems to measure
the difference between the attributes.Majumdar and Samanta [29] proposed a simi-
larity function between Single valued neutrosophic set based on the membership de-
gree.Donghai Liu,Guangyan Liu and Zaiming Liu proposed a new similarity measure
based on the similarity measure proposed by Majumdar and Samanta [29] for single val-
ued neutrosophic set.In this paper a new similarity function for a neutrosophic binary

set is introduced based on the similarity measure proposed by Donghai Liu,Guangyan
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Liu and Zaiming Liu [20] and its been checked with a real life situation. In this paper
a sample with both male and female of all age group is taken and their preference for
their well being is been analysed using this new similarity measure. The final result is
been shown in a pictorial form in five different age category like less than 25 years of

age, 26-35 years of age,36-45 years of age, 46-55 years of age and above 56 years of age.

2. Preliminaries

Some basis definition of Similarity measure, Euclidean measure are defined in this

section.

Definition 2.1. [22] Let X = {#;,1 <i <n}and Y = {;,1 <i < n} be the universal
sets. The Neutrosophic binary set (A, B) C (X,Y) is given by

(A, B) = {< X, (na(®:),0u(F:), 7a(E:) >; 8 € X,
< Y/’ (15(7:), 05(9:), v8(:) >3 0i € Y/}
where pa, 04,74 — [0,1] ; ps, 08,78 — [0,1] and 0 < pa(Z) + oa(Z) + y4(2) < 3;
0 < us(§) + o8(§) +v8(7) < 3. The Neutrosophic Binary Set over the universe (X,))

is denoted as My (X, D).

Definition 2.2. [22|[Empty set and Universal Set] Let X and ) be the universe. Then,

(Empty Set) (05,05) can be defined as

(01) 05 ={<2,0,0,1>2€X}, 05 ={<700,1>7e)}
(02) 0p={<0,1,1>F€X}, 05={<30,1,1> e}
(0s) 05 ={<0,1,0>: &€ X}, 05 ={<30,1,0> je P}
(04) 05 ={<0,0,1>F€X},05={<70,0,0> je P}
(Universal Set) (15,15) can be defined as

(1) 1p={<#1,0,0>F€X}, 15={<31,0,0>: je P}
(12) 1p={<2,1,0,1>2ecX}, 15 ={<73,1,0,1 > g€V}
(13) 1p={<2,1,1,0>:2c X}, 1;={<7,1,1,0>:5€ Y}
(l) lp={<&1,1,1>F€X} 1;={<q1,1,1>§eV}

Definition 2.3. [22](Complement) Let (A, B) = {< pa, 04,74 >, < lg,05,78 >} be
a neutrosophic binary set on (X, ), M), then the complement of the set C'(A, B) may
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be defined as

(C1) C(AB) ={z,<1—pa(®),04(2),1 —ya(Z) >: T € X,

<3, 1= ps(5),05(9), 1 —5(5) > § € V}
(Co)  C(A,B) ={&, < ya(F), 04(), pa(¥) >: 7 € X,

< ,78(7), 08(7), us(§) >: § € Vij € V}
(Cs)  C(A,B) ={&, < ya(¥),1 — 0.4(&), pa(¥) >: & € X,

< 9,75(9), 1 — 05(3), ps(5) >: 5 € V}

Definition 2.4. [22](Inclusion) Let (A, B) and (C, D) be two neutrosophic binary sets
which is in the form

(Av B) = {< HA, T, YA >, < UB,0B; VB >} and
(C,D) = {< Uc, 0c,Ye >, < Up, 0D, VD >}
Then (A, B) C (C,D) can be defined as

(A, B)
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S
=
=
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Definition 2.5. [22][Intersection and Union| Let (A, B) and (C, D) be two neutrosophic

binary sets which is in the form

(Av B) = {< Ha,0A, YA >, < UB, 0B, VB >} and
(C,D) = {< pe,0¢,7% >, < pp,0p,¥p >}

(1) Intersection: (A, B) N (C,D) can be defined as

(A, B)N(C, D) ={ < T, pa(@) A pe(Z),04(Z) A oe(Z),v4(Z) V ya(Z) >

< G, pa(@) A pe(@), oa(y) Noc(y), va(@) V va(y) >}

(A, B)N(C, D) ={ < L, pa(&) A pe (), 04(Z) V 0c(), 74(Z) V 7a(E) >
<G, 1a(G) N pe(y), 04(G) V oc(9), va(y) V 1a(H) >}

(2) Union: (A, B) U (C,D) can be defined as
(A, B)U(C,D) ={ < Z,pa(Z) V pc(Z), 04(%) V oc(Z),74(2) A va(Z) >

<G, 11A(7) V p1e(G), 04(9) V oc(§), va(F) N va(F) >}
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(A, B)N(C,D) ={ < & pa(®) V pe (), 04(T) A oc(E), ya(Z) AyalE) >
<G, 1a(G) V 1e(9), 04(G) N oc(§), valy) Ava(m) >}

Definition 2.6. [22] A Neutrosophic binary topology from X to Y is a binary structure

My C P(X) x P(Y) that satisfies the following conditions:
(1) (0/—\?,0)}) € MN and (1/—\?, 15,) c MN.
(2) (A1 N Ay, By N By) € My whenever (Ay, By) € My and (As, By) € M.
(3) If (Aa, Ba)aea is a family of members of My, then (UpeaAa, UaeaBa) € My

The triplet (.)? YV, M ) is called Neutrosophic Binary Topological space. The members
of My are called the neutrosophic binary open sets and the complement of neutrosophic
binary open sets are called the neutrosophic binary closed sets in the neutrosophic binary

topological space (z’\?, V. Myy).

Definition 2.7. [29] Similarity measure for Single valued neutrosophic set:
Let X = {x1, %9, ...7,} be a universal set [15],for any two SVNSs N} = {<z;, Ty, (x;),
Iy, (x;), F,(z;)>|1; € X}Yand Ny = {<x;, T, (23), In, (75), Fn, (25)>|x; € X}; the simi-
larity measure of SVNSs between A; and N, is defined as

Zn: min(Tn, (2:), TNy (z:))+min(Ing (@:),INy (2:))+min(Fn, (2:),FNy (1))

Sisvns (N, Np) = =

1

o

maz(Tn, (%i),TNy (i) +maz(Ing (%:),INy (zi))+maz(Fny (#1),F Ny (24))

(3

Definition 2.8. [29] Let Ny = {<z;, T, (z3), In,(x;), Fn, (z5)>|2; € X}and Ny =
{<zi, T, (x;), In, (), Fn,(x;)>|x; € X}; be any two SVNSs in X = x4, zo, ..., x,; then,
the Euclidean distance between SVNSs N; and N5 is defined as

> (T (26) =Ty (24))2+(INy (25) = INg (7)) +(Fivy (i) = Fivg (24))?]

Dgyns(N1, Na) = \/H 3n

Definition 2.9. [20] Similarity measure for Single valued neutrosophic set:

Let X = {x1, x9,...x, } be a universal set for any two SVNSs N7 = {<x;, T, (z3), In, (),
Fy,(x;)>|z; € X}and Ny = {<x;, T, (), Iny (%), Fny(x;)>|z; € X}; the similarity
measure of SVNSs between N; and N, is defined as

SisynsWNB, Np,) = 5[S1svns (N1, N2) + 1 — Dsyns(Ni, N2)] where Sigyns(Ni, N3)
and Dgyns(N7,N2) are the similarity measure [29] and the Euclidean distance between
SVNSs [29]

3. Similarity measure for Binary neutrosophic set.

A new Similarity measure is used to find the measure between two different Binary

single valued neutrosophic set which is defined as follows:
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Definition 3.1. Let X = {&1, &3, ..., @n}: Y = {91, 72, .., Jn} be the two universal set of
the binary topology and let

NBI = {< /%nuNBl (ii)’o—NBl (ji)77N31 (‘%Z) >;£)i € ‘)27
<V, 1nvg, (§:) o, (Gi), Y, (5) >3 5 € V)

and

=N

NB2 = {< ‘;E. ( 2<1~:i>70-N132(
<V, (1ng, (§i) ong, (Ti), Vg, (Fi) >3 i € V)

i)y INg, (Ti) >3 € X,

be the two neutrosophic binary sets then the similarity measure between the two neu-

trosophic binary set is defined as
1
SM?VB(NB1’NBQ) = é[SMNB(NBl’NBZ) +1- DNB(NBl7NB2)]

where SMy, (NB,,N,) and Dy, (Np,,Np,) are the Similarity measure and the Eu-

clidean distance respectively and is defined as follows.

Definition 3.2. The similarity measure SMy, (Np,,Ng,) for the Neutrosophic binary
set N, and Np, is defined as SMy, (Np,,N3,) =

n

5 i, (35) A v, ()} + {0, (02) A g (@3 + D, (8 My, () 1+
L, (@) A g, (G)} + {owg, (Gi) A ong, (G)} + {7, (i) A Vg, (§i) 1]

S, )V i, 0+ L (20 Y 0w, (£} + (v (30 o, )1+

Lt )V i, (500} + {0, () V 0, (50} + v, (5 V v, (3]

Definition 3.3. The Euclidean distance Dy, (Np,, Np,) between the Neutrosophic bi-

nary set N, and Np, is defined as
DNB(NB17NB2) =

3

n

E[(MNsl( Ti) = png, (2:))? + (O, (Ti) = O, (20)) + (Y, (1) — g, (72))*+

- (/'[’NBl (gl) — KNp, (@))2 + (UNBl (,gl) — ONp, (3;2))2 + (7N31 (ij) — VYN, (QZ))2]
3n

Example 3.4. E; = {aj,as} and Ey = {by, by} be the universe of the neutrosophic bi-
nary topological space My = {(On(E1),On(E2)), (In(E1), In(Es)), (Vi, Wy), (Va, Wa)}
where (Vi, 1) = {< (0.4,0.5,0.5), (0.3,0.5,0.6) >, < (0.3,0.5,0.5), (0.4,0.5,0.7) >}

(Va, W) = {< (0.3,0.5,0.6),(0.2,0.5,0.7) >, < (0.2,0.5,0.6),(0.3,0.5,0.7) >} the
similarity measure SMy,{(Vi, W), (Va, W3)} = 0.8833 and The Euclidean distance
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Dy {(V1,W1), (Vo, W5)} = 0.10798. The similarity measure between the two neutro-
sophic binary set (Vi, W), (Va, Wa) is SMy {(Vi, W), (Vo, W)} = 5[0.8833 4+ 1 —
0.10798] = 0.88766.

Theorem 3.5. The Similarity measure SMy (Np,, Np,) between the neutrosophic Bi-

nary set

NBI - {< /%>NN31 ('%i)’O—NBl ('i'i)7fYNBl (571) > € ')27

<V, g, (Gi), Ong, (Fi), v, (F:) >3 € Y}

N

No, ={< X, (g, (1), o, (1), Vg, (2:) >3 5 € X,

<V, (g, (i), ong, (Ti), Vg, (i) >3 55 € V)

satisfies the following properties

(i) 0 < SMy, (Ng,,Np,) <1

(i) SMi, (Np,,Ng,) =1 iff Ng, = N,
(iii) SMy,(Ns,,Ng,) = SMy_ (Ns,,Ns,)

Proof. To prove the above properties it is important to prove that SMy, (Np,, Np,)
and Dy, (Np,,Np,) also satifies the property.

(i)Since the three membership values of the neutrosophic binary set lies between o to
1, the minimum value, the maximum value and their difference also lies between 0 to
1. Hence the value of SMy,(Ng,,Ng,) and Dy, (Np,,Ng,) also lies between o to 1.
hence SMy, (Np,, Np,) satisfies (i).

(il) When two neutrosophic binary sets are equal it is obviouse from the defi-
nition of SMy,(Npg,,Np,) and Dy, (Ng,,Np,) that SMy,(Ng,,Np,) = 1 and
D, (NB,,Ng,) = 0. Hence SMy, (Np, , Np,) = 3[1+1-0]=1

(iii) Since,

mam/mm{,uNBl (57%)7 KNg, (‘%l)} = Wlam/Tn'in{/'LNB2 (j1)7 KUNp, (‘%Z)}v 1<i<n,
max/min{on, (T:),0n,, (Ti)} = maz/min{on, (%:), on, (T:)};1 < i <n,
mamin{g, (5). Y, (30)} = ma fmin (v, (3). 0, (£} 1 <1 < .

Similarly,

max/minf ping, (Ji), tng, (9i)} = maz /min{pny,, (G:), kg, (911 <0 <n,

mas i, (), 35, (5} = s min {0, (50, v, (5)} 1 < 1 < 1,

ma fmin{, (50, 1o, (5} = ma/min{ng, (5, s, G)}1 < 6 < .

Hence SMy, (Ng,, Ng,) = SMn,(Np,,Np,) and Dy, (Np,,Np,) = Dn,(Np,, Nz,)
which implies SMy (Np,, N,) = SMyy, (NB,, Np,). 0
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4. Application of the Proposed Similarity measure

The newly introduced Similarity measure based on set theory for a neutrosophic
binary set is now used to find the choice made by the male and female who are categorized
by age for their well-being.the data is being collected using a Questionnaire of all age
category and segregated into five age groups and its been converted into a neutrosophic
data.

4.1. Methodology

Let my,my,...,m, be the set of male and fi,f2,...,f, be the set of female;
D Dmss - Hm,, be the criteria (well-being) prefered by male and $y,, Hy,, ..., ;, be the
criteria (well-being) prefered by female ; Ry, Ry, --o, R, be the alternatives of male
individuals and Ry, , Ry, , ..., R;, be the alternatives of female individual. The ranking of
the alternatives is based on the preference made by the individuals against the well-being
chosen by them. For a MADM problem, the values associated with the alternatives of
male and female individuals can be represented in a decision matrix which is shown in

table[I], table [2]

(R, Ryy) Ry, Riy) oo o (R, Ry)
(m1> fl) o1 ®12 cee e O1n
(ma, f2) P21 P22 cee e Gan
(mrm fn) ¢n1 ¢n2 cee cee ann

TABLE 1. The relation between Individual and attributes

(ﬁmwﬁfl) (ﬁmwﬁh) s e (f)mmﬁfn)
(ffiml s mfl) \1’11 \1]12 el e \Ijln
(me, ER‘CQ) \If21 11122 e \Ilgn
R, Re) | T oo e W

TABLE 2. The relation between attributes and alternatives
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Here ¢;; and W;; represents the neutrosophic binary sets.
The algorithm for this method is demonstrated below:

Step 1: Deliberate the association between the individuals and the attributes.

(R, Ry,) Rmas Ry) (R, Ry)

(mq,f1) < 11 (%), o11(2), < pw12(Z4), o12(%i), .. ... < pin(Zs), o1n(Z4),
Y11(Z) >, < (i), 2 >, < pa(di), Y1n(Ti) >, < p1n (%),
o11(5i), y11(9:) > o12(¥i), n2(%i) > o1n(Fi), 1in (i) >

(ma, f2) < po1(%;), 091(25), < poa(Z4), 000(%i), ... ... < pon(Z;), oon(Z4),
Yor(Zi) >, < p2n(Fi),  Y22(Ti) >, < p2a(Gi), Yon(Fi) >, < pon (i),
o21(Ji), y21 (%) > 022(i), y22(¥i) > oon(Fi); Yan (i) >

(mp, fn) < i1 (25), on1 (Z4), < pn2(Zi), on2(&i), ... ... < o (Z4), Onn (T4),
Y1 (Ti) >, < pn1(Fi),  ¥n2(Ti) >, < pn2(3i), Yrn(Ti) >, < pnn (Fi)
on1(Ji), Yn1 (9i) > on2(9i), Yn2(i) > Onn (i), Yon (Gi) >

Step 2: Deliberate the association between the attributes and the alternatives.

(ﬁmuﬁfl) (5m2aﬁf2) """ (ﬁmn7ﬁfn)

Ry, Ryy) | < p1(Z2), 011(34), < (%), 012(%i), ... ... < p1n (), 010 (T4),
Y1(Ts) >, < pr (@),  me2(&) >, < pa2( Yin(Zi) >, < pin(3i),
o11(%i), 11 (Fi) > o12(%i), 112(9i) > o1 (Ti), Yin (Ti) >

(R, Ry,) | < b1 (T4), on1 (35), < pn2(Zi), on2(2i), .. < ponn(Zi), Opn (T4),
Y1 (Ti) >, < pn1 (Fi)s  n2(Ti) >, < pn2(Ps), Tnn(Zi) >, < pnn(Ui),
Unl(gi)f)/nl (:’jz) > Un2(ﬂi)77n2(gi) > Unn(gz)afynn(gz) >

TABLE 3

Step: 3 apply the new similarity measure using the formula SMy, (Np,,Np,) as
proposed in the definition
Step:4 Ranking of alternatives.
The alternatives are ranked by the decision makers and it is ranked in inclined form of
similarity measure SMy (Np,, Np,). The highest value of the similarity measure gives

the best alternative.
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4.2. Numerical example

let the two universal set be MM = {my, ,mo,m3,my,ms}k;§ = {f1,fo, fs, fa, fs} where
(my, f1) represent male and female belong to less than or 25 age category;(ms, f2) rep-
resent male and female belong to 26-35 age category;(mg,fs) represent male and fe-
male belong to 36-45 age category;(my,fs) represent male and female belong to 46-
55 age category;(ms, fs) represent male and female belong to above 56 age category.
Let Hmy s HDmos Ny Dy, Ny and Ny, , Ny, Ny, Ny, Hi; be the well-being prefered by male
and female of the five age category respectively. Let Ry, , Rumnys Rings Ry, Rm; and
Rs,, Ry, Ry, Ry, Ry be the Reason prefered by male and female for selecting a par-
ticular well-being of the five age category respectively.let (£, , s, ) represent the set of
male and female who prefer yoga /meditation for their well- being who is less than or 25
years of age; (m,, Hs,) represent the set of male and female who prefer Gym/Walking
for their well- being who is 26-35 years og age;($m,, 95,) represent the set of male and
female who prefer sports for their well- being who is 36-45 years of age;($m,, 9j,) repre-
sent the set of male and female who prefer Travelling for their well- being who is 46-55
years of age;($Hm;, Ny, ) represent the set of male and female who prefer Reading/listening
to music for their well- being who is Above 56 years of age.let (R, , Ry, ) represent the
set of male and female who choose a well-being for Alone time/Self Realization who is
less than or 25 years of age;(FRm,, Rj,) represent the set of male and female who choose
a well-being for Relaxation/Calmness who is 26-35 years of age;(JRum,, Rj, ) represent the
set of male and female who choose a well-being for Physical Fitness who is 36-45 years
of age;(Rm,, Rj,) represent the set of male and female who choose a well-being for Ex-
ploring who is 46-55 years of age;(PRn,,Rj,) represent the set of male and female who
choose a well-being for Mental wellness who is above 56 years of age.
The following table show the relation between male and female of all age category and
their Reason for choosing a particular well-being.
The relation between both the male,female individuals and the attributes is represented

in the form of neutrosophic binary sets in the table [4]
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id

Ry, Ry, ) Ry Ry (Riny, Rys) (Rinas Ry,) (Rins Rys)

(my,f1) < 0.44,0.44, < 0.33,0.33, < 0.11,0.55, < 0,0, < 0.11,0.77,
0.55 >,< 0.44, | 0.66 >,<0.11, | 0.33 >,<0.22, | 1 >,<0.11, 0.22 >, < 0.11,
0.44,0.55 > 0.55,0.33 > 0.22,0.77 > 0,0.88 > 0.44,0.44 >

(ma, f2) < 0.5,0.5, < 0,0, < 0.5,0.5, < 0.5,0.5, <1,1,
0.5>,<0.12, |1>,<0.12, 0.5>,<0.12, |05>,<0.25 |0><0.5,
0,0.87 > 0.62,0.25 > 0.37,0.5 > 0.25,0.75 > 0.5,0.5 >

(mg3, f3) < 0.25,0.25, < 0.5,0.5, <11, < 0.25,0.25, < 0.75,0.75,
0.75>,<0.11, | 0.5 >,<0.11, |0>,<0.11, 0.75 >,< 0,0, |0.25>,<0.22,
0.11,0.88 > 0.33,0.55 > 0.33,0.55 > 1> 0.44,0.33 >

(muy, fa) < 0.11,0.22, < 0.33,0.33, < 0.22,0.44, < 0.22,0.22, < 0.11,0.44,
0.66 >, < 0.2, |0.66>,<0.2, [033>,<04, |0.77>,<0, 0.44 >, < 0.2,
0.2,0.8 > 0.2,0.6 > 0,0.6 > 0,1> 0.2,0.6 >

(ms, fs) < 0.16,0.16, < 0.16,0.16, < 0.16,0.33, < 0,0, < 0.33,
0.83 >,<0.25, |0.83>,<0.25, |0.5>,<0.25 |1><0.25, 0.33,0.33 >, <
0.25,0.75 > 0.25,0.75 > 0.75,0 > 0.25,0.75 > 0.75,

0.75,0.25 >

TABLE 4. Realtion between the male,female individuals and Attributes

(573m1aﬁf1) (ﬁmwﬁfz) (5m3aﬁf3) (ﬁmuf)h) (ﬁmsaﬁfs)
(%ml,fﬁfl < 0.25,0.25, < 0.25,0.25, < 0.25,0.5, < 0.25,0.25, < 0.5,0.5,
0.75 >, < 0.25, 0.75 >,< 0.25, | 0.25 >,< 0, 0.75 >, < 0.5, 0.5 >, < 0.25,
0.25,0.75 > 0.25,0.75 > 0,1> 0.5,0.5 > 0.75,0 >
(R, Ry, ) < 0,0, < 0,0, < 0,0, < 0,0, < 0,0,
1>,<0.33, 1>,<0.5, 1>,<0, 1>,<0.16, 1>,<0.66,
0.33,0.66 > 0.5,0.5 > 0,1> 0.5,0.33 > 0.66,0.33 >
(Rmy, Ry,) < 0,0, < 0.75,0.75, < 0.25,0.25, < 0.5,0.5, < 0.75,0.75,
1>,<0.25, 0.25 >,< 0.25, | 0.75 >, <0, 0.5 >,<0.25, 0.25 >, < 0.5,
0.5,0.25 > 0,0.75 > 0,1> 0.25,0.75 > 0.5,0.5 >
(fﬁm,iﬁh < 0.5,0.5, < 0.5,0.5, < 0.5,0.5, < 0.5,0.5, < 0.5,0.5,
0.5 >,<0, 0.5>,<0, 0.5 >,<0, 0.5>,<0, 0>,<0,
0,1 > 0,1> 0,1 > 0,1> 0,1 >
(%mS,f)‘ifs < 0.25,0.25, < 0,0, < 0.5,0.5, < 0.25,0.25, < 0.75,0.75,
0.5 >,<1, 1>,<0, 0.5 >,<0, 0.75 >, < 0, 0.25 >, < 1,
1,0 > 0,1> 0,1> 0,1 > 1,0 >

TABLE 5. The relation between the attributes and the alternatives is

represented in the form of neutrosophic binary sets
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(Hm1> H51) (Hmss i) (Hmg, 55) (Hmss Hi) (Hms> Hs)
(ml, fl) 0.4429 0.48675 0.45123 0.57821 0.44149
(ma, f2) 0.47304 0.4638 0.52207 0.53849 0.55578
(m3, fg) 0.41479 0.504125 0.44417 0.49541 0.46420
(my, f1) 0.51916 0.60932 0.57515 0.6248 0.39888
(ms, f5) 0.63229 0.40724 0.39026 0.45778 0.4215

TABLE 6. The computation of Similarity measure between the employees

and the investing sectors

Using tabldI]2l3] tabld4]b| and [6] is calculated. The highest similarity measure shows
the preference of each individuals. From the above tabldf] it is seen that individuals
(both male and female)who belong to age category less than or 25 years of age, 26-35
years of age, 36-45 years of age, 46-55 years of age and above 56 years of age prefer
travelling,Reading/ listening to music,gym/walking travelling and yoga/meditation re-
spectively.

The Graphical representation of this shown in the Figurd?2)]
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above 56 years of age
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FIGURE 2. Illustration of the Research

References

[1] H. Wang, F. Smarandache, Y. Q. Zhang, and R. Sunderraman. Single valued neutrosophic, sets.
Multispace and Multistructure, 4(2010), 410-413.

[2] H. Wang, F. Smarandache, Y.Q. Zhang, and R. Sunderraman. Interval neutrosophic sets and logic:
Theory and applications in computing, Hexis, Phoenix, AZ, 2005

[3] A. Kharal, A neutrosophic multicriteria decision making method. New Mathematics and Natural
Computation, Creighton University, USA, 2013.

[4] S. Ye, and J. Ye. Dice similarity measure between single valued neutrosophic multisets and its
application in medical diagnosis, Neutrosophic Sets and Systems, 6(2014). 49-54.

[5] J. Ye. Multicriteria decision-making method using the correlation coefficient under singlevalued
neutrosophic environment. International Journal of General Systems, 42(4) (2013), 386-394

[6] Yangiu Zeng,Haiping Ren ,Tonghua Yang,A Novel Similarity Measure of Single-Valued Neutrosophic
Sets Based on Modified Manhattan Distance and Its Applications.

[7] J. Ye. Vector similarity measures of simplified neutrosophic sets and their application in multicriteria
decision making. International Journal of Fuzzy Systems, 16(2) (2014), 204- 215

[8] P.Biswas, S. Pramanik, and B. C. Giri. A new methodology for neutrosophic multi-attribute decision
making with unknown weight information. Neutrosophic Sets and Systems, 3(2014), 42-52.

[9] S. Pramanik, and S.N. Chackrabarti. A study on problems of construction workers in West Ben-
gal based on neutrosophic cognitive maps. International Journal of Innovative Research in Science,
Engineering and Technology 2(11) (2013), 6387-6394.

[10] K. Mondal, and S. Pramanik. A study on problems of Hijras in West Bengal based on neutrosophic
cognitive maps. Neutrosophic Sets and Systems, 5(2014), 21-26.

[11] K. Mondal, and S. Pramanik. Multi-criteria group decision making approach for teacher recruit-
ment in higher education under simplified neutrosophic environment, Neutrosophic Sets and Systems,
6(2014), 28-34.

[12] K. Mondal, and S. Pramanik. Neutrosophic decision making model of school choice. Neutrosophic
Sets and Systems, 7 (2015), 62-68.

[13] S. Pramanik and T. K. Roy. Neutrosophic game theoretic approach to Indo-Pak conflict over
Jammu-Kashmir. Neutrosophic Sets and Systems, 2 (2014), 82-101.

J.Elekiah and G.Sindhu, New Similarity measures for Neutrosophic Binary topology
using Euclidean distance.



Neutrosophic Sets and Systems, Vol. 67, 2024 4

[14] S. Bhattacharya, F. Smarandache, and M. Khoshnevvisan. The Israel- Palestine question-a case
for application of neutrosophic game theory.

[15] H. D. Cheng, and Y. Guo. A new neutrosophic approach to image thresholding. New Mathematics
and Natural Computation, 4(3) (2008), 291-308.

[16] Y. Guo, and H. D. Cheng. New neutrosophic approach to image segmentation. Pattern Recognition,
42, (2009), 587— 595.

[17] M. Zhang, L. Zhang, and H. D. Cheng. A neutrosophic approach to image segmentation based on
watershed method. Signal Processing, 90(5) (2010), 1510-1517.

[18] A. A. Salama and S.A. AL. Blowi. Correlation of neutrosophic data. International Refereed Journal
of Engineering and Science, 1(2) (2012), 39-43.

[19] S, Broumi, and F, Smarandache. Several similarity measures of neutrosophic sets. Neutrosophic
Sets and Systems, 1 (2013), 54-62.

[20] Donghai Liu,Guangyan Liu and Zaiming Liu,Some Similarity Measures of Neutrosophic Sets Based
on the Euclidean Distance and Their Application in Medical Diagnosis,Computational and Mathe-
matical Methods in Medicine Volume 2018, Article ID 7325938, 9 pages.

[21] P. Majumder, and S. K. Samanta. On similarity and entropy of neutrosophic sets. Journal of
Intelligent and Fuzzy Systems, 26 (2014), 1245-1252.

[22] S.S.Surekha, J.Elekiah and G.Sindhu, A study on Neutrosophic Binary Topological space, Sto-
chastic Modelling and applications, Vol 26(3), 479-486.

[23] J. Ye, and Q. Zhang. Single valued neutrosophic similarity measures for multiple attribute decision-
making Neutrosophic Sets and System, 2(2012), 48-54.

[24] P. Biswas, S. Pramanik, and B.C. Giri. 2015. Cosine similarity measure based multi-attribute
decision-making with trapezoidal fuzzy neutrosophic numbers. Neutrosophic Sets and System, 8(2015),
47-58.

[25] J. Ye. Similarity measures between interval neutrosophic sets and their multicriteria decisionmaking
method. Journal of Intelligent and Fuzzy Systems, 26, (2014), 165-172.

[26] Rakhal Das, Anjan Mukherjee, and Binod Chandra Tripathycorresponding author , “Application
of Neutrosophic Similarity Measures in Covid-19 ,” Ann Data Sci. 2022; 9(1): 55-70.

[27] Chai, J.S., Selvachandran, G., Smarandache, F. et al. New similarity measures for single-valued
neutrosophic sets with applications in pattern recognition and medical diagnosis problems. Complex
Intell. Syst. 7, 703-723 (2021)..

[28] H. Wang, F. Smarandache, Y. Zhang et al., Single valued neutrosophic sets, Review of the Air
Force Academy, vol. 3, no. 1, pp. 33-39, 2013.

[29] P. Majumdar and S. K. Samanta, On similarity and entropy of neutrosophic sets,Journal of Intel-
ligent and Fuzzy Systems,vol. 26, no. 3, pp. 1245-1252, 2013.

Received: Feb 5, 2024. Accepted: April 28, 2024

J.Elekiah and G.Sindhu, New Similarity measures for Neutrosophic Binary topology
using Euclidean distance.



	1. Introduction
	2. Preliminaries
	3. Similarity measure for Binary neutrosophic set.
	4. Application of the Proposed Similarity measure
	4.1. Methodology
	4.2. Numerical example

	References

