
 

 

𝐴 = {< 𝑥𝑖 , 𝜇𝐴𝑥𝑖
> |𝑥𝑖 ∈ 𝑋} 𝑋 = {𝑥1, 𝑥2, … , 𝑥𝑛}

𝜇𝐴𝑥𝑖

𝐸 =





 

 



{< 𝑥𝑖 , 𝜇𝐸(𝑥𝑖), 𝜗𝐸(𝑥𝑖) > |𝑥𝑖 ∈ 𝑋}, 𝜇𝐸(𝑥𝑖) (0 ≤ 𝜇𝐸(𝑥𝑖) ≤ 1) 𝜗𝐸(𝑥𝑖) (0 ≤ 𝜗𝐸(𝑥𝑖) ≤ 1)

𝜋𝐸(𝑥𝑖) = 1 − 𝜇𝐸(𝑥𝑖) − 𝜗𝐸(𝑥𝑖).

𝜖 −

𝐴̃𝑠

𝐴̃𝑠 = {〈𝜇𝐴𝑠
(𝑢), 𝜗𝐴𝑠

(𝑢), 𝜋𝐴𝑠
(𝑢)|𝑢 ∈ 𝑈 〉}, 𝜇𝐴𝑠

: 𝑈 → [0,1] 𝜗𝐴𝑠
: 𝑈 → [0,1], 𝜋𝐴𝑠

: 𝑈 → [0,1] 0 ≤ 𝜇𝐴̃𝑠
2(𝑢) +

𝜗𝐴𝑠

2(𝑢) + 𝜋𝐴𝑠
2(𝑢) ≤ 1.    ∀ 𝑢 ∈ 𝑈.

𝑢 𝜇𝐴𝑠
(𝑢), 𝜗𝐴𝑠

(𝑢) 𝑎𝑛𝑑 𝜋𝐴𝑠
(𝑢)

𝑢 𝐴̃𝑠

0 ≤ μÃ
2(u) + ϑÃ

2(u) + πÃ
2(u) ≤ 1. ∀ u ∈ U.

μÃ
2(u) + ϑÃ

2(u) + πÃ
2(u) = 1. ∀ u ∈ U.
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𝐴̃𝑠 ∪  𝐵̃𝑠 = {𝑚𝑎𝑥{𝜇𝐴𝑠
, 𝜇𝐵̃𝑠

}, 𝑚𝑖𝑛{𝜗𝐴𝑠
, 𝜗𝐵̃𝑠

}, 𝑚𝑖𝑛{𝜋𝐴𝑠
, 𝜋𝐵̃𝑠

} }.

𝐴̃𝑠 ∩  𝐵̃𝑠 = {𝑚𝑖𝑛{𝜇𝐴𝑠
, 𝜇𝐵̃𝑠

}, 𝑚𝑎𝑥{𝜗𝐴𝑠
, 𝜗𝐵̃𝑠

}, 𝑚𝑎𝑥{𝜋𝐴𝑠
, 𝜋𝐵̃𝑠

}}.

𝐴̃𝑠⨁ 𝐵̃𝑠 = {(𝜇𝐴𝑠
2 + 𝜇𝐵̃𝑠

2 − 𝜇𝐴𝑠
2𝜇𝐵̃𝑠

2)
1 2⁄

, 𝜗𝐴𝑠
𝜗𝐵̃𝑠

, 𝜋𝐴𝑠
𝜋𝐵̃𝑠

}.

𝐴̃𝑠⨂ 𝐵̃𝑠 = {𝜇𝐴𝑠
𝜇𝐵̃𝑠

, (𝜗𝐴𝑠

2 + 𝜗𝐵̃𝑠

2 − 𝜗𝐴𝑠

2𝜗𝐵̃𝑠

2)
1 2⁄

, 𝜋𝐴𝑠
𝜋𝐵̃𝑠

}.

𝝀 > 𝟎. 𝜆. 𝐴̃𝑠 = {(1 − (1 − 𝜇𝐴𝑠
2)

𝜆
)

1 2⁄

,  𝜗𝐴𝑠

𝜆,  𝜋𝐴𝑠
𝜆}

𝑨̃𝒔 𝝀 > 𝟎. 𝐴̃𝑠
𝜆

= { 𝜇𝐴𝑠
𝜆, (1 − (1 − 𝜗𝐴𝑠

2)
𝜆

)
1 2⁄

,  𝜋𝐴𝑠
𝜆}

𝑋 = {𝑥1, 𝑥2, … , 𝑥𝑛}

 0 ≤ 𝑆(𝐴, 𝐵) ≤ 1;

 𝑆(𝐴, 𝐵) = 1 𝐴 = 𝐵

 𝑆(𝐴, 𝐵) = 𝑆(𝐵, 𝐴)

𝑆(𝐴, 𝐵)

𝑋 = {𝑥1, 𝑥2, … , 𝑥𝑛} 𝐴 = {< 𝑥𝑖 , 𝜇𝐴𝑥𝑖
, 𝜗𝐴𝑥𝑖

, 𝜋𝐴𝑥𝑖
> |𝑥𝑖 ∈

𝑋} 𝐵 = {< 𝑥𝑖 , 𝜇𝐵𝑥𝑖
, 𝜗𝐵𝑥𝑖

, 𝜋𝐵𝑥𝑖
> |𝑥𝑖 ∈ 𝑋} 𝐴 𝐵

𝑋 = {𝑥1, 𝑥2, … , 𝑥𝑛} 𝐴 = {< 𝑥𝑖 , 𝜇𝐴𝑥𝑖
, 𝜗𝐴𝑥𝑖

, 𝜋𝐴𝑥𝑖
> |𝑥𝑖 ∈

𝑋} 𝐵 = {< 𝑥𝑖 , 𝜇𝐵𝑥𝑖
, 𝜗𝐵𝑥𝑖

, 𝜋𝐵𝑥𝑖
> |𝑥𝑖 ∈ 𝑋} 𝐴  𝐵

DSFSs(A, B) = √
∑ [(μA

2(xi)−μB
2(xi))

2
+(ϑA

2(xi)−ϑB
2(xi))

2
+(πA

2(xi)−πB
2(xi))

2
]n

i=1

3n



𝑆1𝑆𝐹𝑆𝑠

𝑋 = {𝑥1, 𝑥2, … , 𝑥𝑛} 𝐴 = {< 𝑥𝑖 , 𝜇𝐴𝑥𝑖
, 𝜗𝐴𝑥𝑖

, 𝜋𝐴𝑥𝑖
> |𝑥𝑖 ∈

𝑋} 𝐵 = {< 𝑥𝑖 , 𝜇𝐵𝑥𝑖
, 𝜗𝐵𝑥𝑖

, 𝜋𝐵𝑥𝑖
> |𝑥𝑖 ∈ 𝑋} 𝑆∗

1𝑆𝐹𝑆𝑠(𝐴, 𝐵)

𝑆∗
1𝑆𝐹𝑆𝑠(𝐴, 𝐵) 𝐴 = {< 𝑥𝑖 , 𝜇𝐴𝑥𝑖

, 𝜗𝐴𝑥𝑖
, 𝜋𝐴𝑥𝑖

> |𝑥𝑖 ∈ 𝑋} 𝐵 = {<

𝑥𝑖 , 𝜇𝐵𝑥𝑖
, 𝜗𝐵𝑥𝑖

, 𝜋𝐵𝑥𝑖
> |𝑥𝑖 ∈ 𝑋}

 0 ≤ 𝑆∗
1𝑆𝐹𝑆𝑠(𝐴, 𝐵) ≤ 1

 𝑆∗
1𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 1 𝐴 = 𝐵

 𝑆∗
1𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 𝑆∗

1𝑆𝐹𝑆𝑠(𝐵, 𝐴)

𝐷𝑆𝐹𝑆𝑠(𝐴, 𝐵) 0 ≤ 𝐷𝑆𝐹𝑆𝑠(𝐴, 𝐵) ≤ 1.

0 ≤ 𝑆1𝑆𝐹𝑆𝑠(𝐴, 𝐵) ≤ 1 0 ≤
1

2
(𝑆1𝑆𝐹𝑆𝑠(𝐴, 𝐵) + 1 − 𝐷𝑆𝐹𝑆𝑠(𝐴, 𝐵)) ≤

1 0 ≤ 𝑆∗
1𝑆𝐹𝑆𝑠(𝐴, 𝐵) ≤ 1.

𝑆∗
1𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 1 𝑆1𝑆𝐹𝑆𝑠(𝐴, 𝐵) + 1 − 𝐷𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 2 𝑆1𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 1 + 𝐷𝑆𝐹𝑆𝑠(𝐴, 𝐵).

𝐷𝑆𝐹𝑆𝑠(𝐴, 𝐵) 0 ≤ 𝐷𝑆𝐹𝑆𝑠(𝐴, 𝐵) ≤ 1 0 ≤

𝑆1𝑆𝐹𝑆𝑠(𝐴, 𝐵) ≤ 1 𝑆1𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 1 𝐷𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 0

𝐷𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 0, 𝐴 =  𝐵 𝑆1𝑆𝐹𝑆𝑠(𝐴, 𝐵) =

1, 𝐴 =  𝐵; 𝑆∗
1𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 1, 𝐴 =  𝐵

𝐴 = 𝐵 𝐷𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 0 𝑆1𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 1

𝑆∗
1𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 1. 𝑆∗

1𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 𝑆∗
1𝑆𝐹𝑆𝑠(𝐵, 𝐴)

𝑆∗
1𝑆𝐹𝑆𝑠(𝐴, 𝐵)

𝑋 = {𝑥1, 𝑥2, … , 𝑥𝑛} 𝐴 = {< 𝑥𝑖 , 𝜇𝐴𝑥𝑖
, 𝜗𝐴𝑥𝑖

, 𝜋𝐴𝑥𝑖
> |𝑥𝑖 ∈

𝑋} 𝐵 = {< 𝑥𝑖 , 𝜇𝐵𝑥𝑖
, 𝜗𝐵𝑥𝑖

, 𝜋𝐵𝑥𝑖
> |𝑥𝑖 ∈ 𝑋} 𝐴 𝐵

S1SFSs(A, B) =
∑ (min(μA

2(xi),μB
2(xi))+ min(ϑA

2(xi),ϑB
2(xi))+min(πA

2(xi),πB
2(xi)))n

i=1

∑ (max(μA
2(xi),μB

2(xi))+ max(ϑA
2(xi),ϑB

2(xi))+max(πA
2(xi),πB

2(xi)))n
i=1

S∗
1SFSs(A, B) =

1

2
(S1SFSs(A, B) + 1 − DSFSs(A, B)).
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𝐷𝑆𝐹𝑆𝑠

𝑋 = {𝑥1, 𝑥2, … , 𝑥𝑛}

𝐴 = {< 𝑥𝑖 , 𝜇𝐴𝑥𝑖
, 𝜗𝐴𝑥𝑖

, 𝜋𝐴𝑥𝑖
> |𝑥𝑖 ∈ 𝑋}  𝐵 = {< 𝑥𝑖 , 𝜇𝐵𝑥𝑖

, 𝜗𝐵𝑥𝑖
, 𝜋𝐵𝑥𝑖

> |𝑥𝑖 ∈ 𝑋}

𝑆∗
2𝑆𝐹𝑆𝑠(𝐴, 𝐵)

𝑆∗
2𝑆𝐹𝑆𝑠(𝐴, 𝐵) 𝐴 = {< 𝑥𝑖 , 𝜇𝐴𝑥𝑖

, 𝜗𝐴𝑥𝑖
, 𝜋𝐴𝑥𝑖

> |𝑥𝑖 ∈ 𝑋}

𝐵 = {< 𝑥𝑖 , 𝜇𝐵𝑥𝑖
, 𝜗𝐵𝑥𝑖

, 𝜋𝐵𝑥𝑖
> |𝑥𝑖 ∈ 𝑋}

 0 ≤ 𝑆∗
2𝑆𝐹𝑆𝑠(𝐴, 𝐵) ≤ 1

 𝑆∗
2𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 1 𝐴 = 𝐵

 𝑆∗
2𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 𝑆∗

2𝑆𝐹𝑆𝑠(𝐵, 𝐴)

𝐷𝑆𝐹𝑆𝑠(𝐴, 𝐵) 0 ≤ 𝐷𝑆𝐹𝑆𝑠(𝐴, 𝐵) ≤ 1.

0 ≤ 𝑆𝑆𝐹𝑆𝑠(𝐴, 𝐵) ≤ 1 0 ≤
1

2
(𝑆2𝑆𝐹𝑆𝑠(𝐴, 𝐵) + 1 − 𝐷𝑆𝐹𝑆𝑠(𝐴, 𝐵)) ≤

1 0 ≤ 𝑆∗
1𝑆𝐹𝑆𝑠(𝐴, 𝐵) ≤ 1.

𝑆∗
2𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 1 𝑆2𝑆𝐹𝑆𝑠(𝐴, 𝐵) + 1 − 𝐷𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 2 𝑆2𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 1 + 𝐷𝑆𝐹𝑆𝑠(𝐴, 𝐵).

𝐷𝑆𝐹𝑆𝑠(𝐴, 𝐵) 0 ≤ 𝐷𝑆𝐹𝑆𝑠(𝐴, 𝐵) ≤ 1 0 ≤

𝑆2𝑆𝐹𝑆𝑠(𝐴, 𝐵) ≤ 1 𝑆2𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 1 𝐷𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 0

𝑆2𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 1 𝜇𝐴(𝑥𝑖) = 𝑘𝜇𝐵(𝑥𝑖), 𝜗𝐴(𝑥𝑖) = 𝑘𝜗𝐵(𝑥𝑖), 𝑎𝑛𝑑  𝜋𝐴(𝑥𝑖) = 𝑘𝜋𝐵(𝑥𝑖) 𝑘

𝐷𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 0, 𝐴 =  𝐵 𝐴 =  𝐵

𝐴 = 𝐵 𝐴 =  𝐵 𝐷𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 0 𝑆2𝑆𝐹𝑆𝑠(𝐴, 𝐵) =

1 𝑆∗
2𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 1. 𝑆∗

2𝑆𝐹𝑆𝑠(𝐴, 𝐵) = 𝑆∗
2𝑆𝐹𝑆𝑠(𝐵, 𝐴)

𝑆∗
2𝑆𝐹𝑆𝑠(𝐴, 𝐵)

S2SFSs(A, B) =
1

n
∑

((μA
2(xi)μB

2(xi))+ (ϑA
2(xi) ϑB

2(xi))+(πA
2(xi) πB

2(xi)))

√(μA
2(xi))2+ (ϑA

2(xi))2+(πA
2(xi))2 √(μB

2(xi))2+ (ϑB
2(xi))2+(πB

2(xi))2 

n
i=1

𝑆∗
2𝑆𝐹𝑆𝑠(𝐴, 𝐵) =

1

2
(𝑆2𝑆𝐹𝑆𝑠(𝐴, 𝐵) + 1 − 𝐷𝑆𝐹𝑆𝑠(𝐴, 𝐵)).



 𝑆∗
1𝑆𝐹𝑆𝑠(𝐴, 𝐵) 𝑆∗

2𝑆𝐹𝑆𝑠(𝐴, 𝐵)

𝑄 = {𝑄1

𝑄2 𝑄3 𝑄4 𝑄5 𝑆 = 𝑆1

𝑆2 𝑆3 𝑆4 𝑆5 𝑃1

𝑃1

𝑃1 = {< 𝑆1, 0.8, 0.2,0.1 >, < 𝑆2, 0.6, 0.3, 0.1 >, < 𝑆3, 0.2, 0.1, 0.8 >  < 𝑆4, 0.6, 0.5, 0.1 >

𝑆5, 0.1, 0.4, 0.6 >}.

𝑄𝑖(𝑖 = 1,2, … ,5) 𝑆𝑖(𝑖 = 1,2, … ,5)

𝑆∗
1𝑆𝐹𝑆𝑠(𝑃1, 𝑄𝑖) 𝑆∗

2𝑆𝐹𝑆𝑠(𝑃1, 𝑄𝑖)

𝑆∗
1𝑆𝐹𝑆𝑠 𝑆∗

2𝑆𝐹𝑆𝑠

𝑃1 𝑄2)

𝐒𝟏 𝐒𝟐 𝐒𝟑 𝐒𝟒 𝐒𝟓

𝐐𝟏

𝐐𝟐

𝐐𝟑

𝐐𝟒

𝐐𝟓

𝐐𝟏 𝐐𝟐 𝐐𝟑 𝐐𝟒 𝐐𝟓

𝐒∗
𝟏𝐒𝐅𝐒𝐬(𝐏𝟏, 𝐐𝐢)

𝐒∗
𝟐𝐒𝐅𝐒𝐬(𝐏𝟏, 𝐐𝐢)
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𝐴 = {< 𝑥𝑖 , 𝜇𝐴𝑥𝑖
, 𝜗𝐴𝑥𝑖

, 𝜋𝐴𝑥𝑖
> |𝑥𝑖 ∈ 𝑋}  𝐵 = {< 𝑥𝑖 , 𝜇𝐵𝑥𝑖

, 𝜗𝐵𝑥𝑖
, 𝜋𝐵𝑥𝑖

> |𝑥𝑖 ∈ 𝑋} 𝑋 =

{𝑥1, 𝑥2, … , 𝑥𝑛} 𝐴 𝐵

𝑆𝑀𝑆𝐹𝑆

𝑆𝐷𝑆𝐹𝑆

𝑆𝐶1𝑆𝐹𝑆 𝑆𝐶2𝑆𝐹𝑆

𝑆𝑌𝑆𝐹𝑆(𝐴, 𝐵)

 𝑃1  𝑄𝑖  (𝑖 = 1,2, . . ,5)

 𝑃1  𝑄2

SMSFS(A, B) = 1 − DSFS(A, B).

SDSFS =
1

1+DSFS(A,B)
.

SC1SFS(A, B)

=
1

n
∑ cos [

π. max(|μA
2(xi) − μB

2(xi)|, |ϑA
2(xi) − ϑB

2(xi)|, |πA
2(xi) − πB

2(xi)|)

2
]

n

i=1

 . 

SC2SFS(A, B)

=
1

n
∑ cos [

π. (|μA
2(xi) − μB

2(xi)| + |ϑA
2(xi) − ϑB

2(xi)| + |πA
2(xi) − πB

2(xi)|)

6
] .

n

i=1

SYSFS(A, B) =
SCSFS(A, B)

SCSFS(A, B) + DSFS(A, B)
.

 𝐐𝟏  𝐐𝟐  𝐐𝟑  𝐐𝟒  𝐐𝟓

𝐒𝐌𝐒𝐅𝐒

𝐒𝐃𝐒𝐅𝐒

𝐒𝐂𝟏𝐒𝐅𝐒

𝐒𝐂𝟐𝐒𝐅𝐒

𝐒𝐘𝐒𝐅𝐒

𝐒𝟏𝐒𝐅𝐒

𝐒𝟐𝐒𝐅𝐒
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