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Abstract. In this paper, we define the concept of Cubic Picture Fuzzy Soft Matrices (CPFSMs). Cubic Picture

Fuzzy Soft Matrices is a combination of Cubic Soft Matrices (CSMs) and Picture Fuzzy Soft Matrices (PFSMs).

Furtherly, we develop the P-order and R-order of Union and Intersection of Cubic Picture Fuzzy Soft Matrices

with relevant algebraic properties are investigated.
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1. INTRODUCTION

Fuzzy set (FS) theory was introduced by Zadeh[9] in 1965 and it is an extention of the clas-

sical crisp logic a multivariate form. Intuitionistic Fuzzy Set (IFS) defined by Atanassov[2] in

1983, which is also an extension of FS. Molodtsov[7] developed the concept of Soft Set (SS)

theory. This provided a new methodology for studying uncertainty.

A Cubic Set(CS) is a hybrid structure involving an Interval Valued Fuzzy Set(IVFS) by

Jun.et.al.,[6] in 2012 have introduced the concept of Cubic Sets as internal Cubic Set(ICS) and

external Cubic Set(ECS). Muhiuddin and Al-rogi[8] proposed the concept of P− (R)-Cubic

∗Corresponding author

E-mail address: kv.chinnaduraimaths@gmail.com

Received August 30, 2021
7939



7940 V. CHINNADURAI, S. MADHANRAJ

Soft Subsets(CSSs) P− (R)-Union and Intersection of a Cubic Soft Sets(CSS) were developed.

Chinnadurai and Barkavi[4] was introduced the notion of Cubic Soft Matrices(CSM),also

they investigated P− (R)- order of P− (R)-Union and intersection of CSM.

The notion of Picture Fuzzy Set (PFS) was introduced by Coung[3] in 2015, is a recently de-

veloped tool to deal with uncertainty which is a direct extension of Intuitionistic Fuzzy Set(IFS).

Interval valued Picture Fuzzy Set(IVPFS) also proposed by Coung.

In 2020 Dogra and Pal[5] established the concept of Picture Fuzzy Matrix(PFM) and stud-

ied some of its properties. Ashraf[1] recently developed the concept of Cubic Picture Fuzzy

Set(CPFS) in 2018.

In this paper, we present the notion of Cubic Picture Fuzzy Soft Matrices(CPFSMs), is a

combination of Cubic Soft Matrices(CSM) with Picture Fuzzy Soft Matrices(PFSM). We de-

fine P− (R)-order of P− (R)- Union, Intersection of Cubic Picture Fuzzy Soft Matrices. Also

investigate some of its algebraic properties.

2. PRELIMINARIES

Definition 2.1. [3] Let U be a non empty set, A Picture Fuzzy Set P of U is given by P =

{u,αp(u),βp(u),γp(u)/u ∈U}

where, αp : U → [0,1],βp : U → [0,1] and γp : U → [0,1] are subsets of U which define the

degree of Positive, degree of Neutral and degree of Negative of any element u ∈U , to the PFS

P, which satisfying the condition

0≤ αp(u)+βp(u)+ γp(u)≤ 1 for all u ∈U .

Definition 2.2. [6] Let U be a non empty set, An IVPFS P of U is given by

P = {u, α̃p(u), β̃p(u), γ̃p(u)/u ∈U}

where, α̃p : U→ [0,1], β̃p : U→ [0,1] and γ̃p : U→ [0,1].C[0,1] denotes the set of all closed sub

intervals of [0,1]. Respectively α̃p(u), β̃p(u), γ̃p(u) are closed sub intervals of [0,1], representing

the degree of positive, degree of Neutral and degree of Negative of any element u to the PFS P.

The lower and upper ends of α̃p(u), β̃p(u) and γ̃p(u) are denoted respectively

ᾱp(u),α p(u), β̄p(u),β p
(u) and γ̄p(u),γ p

(u), which satisfying the condition

0≤ ᾱp(u)+ β̄p(u)+ γ̄p(u)≤ 1, for all u ∈U .
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Definition 2.3. [1] Let U be a non empty set, A Cubic Picture Fuzzy Set P is an object of the

form

P = {u,< α̃p(u),αp(u)>,< β̃p(u),βp(u)>,< γ̃p(u),γp(u)> /u ∈U}

in which α̃p(u), β̃p(u), γ̃p(u) are closed sub intervals of [0,1], representing the degree of

positive, degree of Neutral and degree of Negative of any element u to the PFS P and

α̃P(u), β̃P(u), γ̃P(u) a degree of positive. degree of neutral and degree of negative of the element u

t0 the set P.

A CPFS P can also be denoted as

P =
(
< α̃p,αp >,< β̃p,βp >,< γ̃p,γp >

)
and PU denotes the collection of all CPFSs defined

on U .

Definition 2.4. [7] Let U be a non empty set, E be a set of parameters and A⊆ E. P(U) denote

the power set of U .

A pair (F,A) is called a soft set over U , if F : A→ P(U).

3. CUBIC PICTURE FUZZY SOFT SETS AND CUBIC PICTURE FUZZY SOFT MATRICES

Definition 3.1. Let U be a non empty set, E be a set of parameters and A⊆ E. A cubic Picture

Fuzzy Soft Set over U is defined as a pair (F,A), where F : A→ PU ,(F,A) = {F(e)/e ∈ A},

where F(e) = {< α̃F(e),αF(e) >,< β̃F(e),βF(e) >,< γ̃F(e),γF(e) >},

α̃F(e), β̃F(e), γ̃F(e) are closed sub intervals of [0,1]

Definition 3.2. The complement of a CPFSS (F,A) denoted by (F,A)c is defined as, (F,A)c =

{< x, [γ
F(e)

(x), γ̄F(e)(x)],γF(e)(x), [β F(e)
(x), β̄F(e)(x)],βF(e)(x),

[αF(e)(x), ᾱF(e)(x)],αF(e)(x)> ∀x ∈U and e ∈ A}.

Definition 3.3. Let U = {u1,u2, ...,um} be a Universal set and E = {e1,e2, ...,en} be a set of

parameters and A ∈ E, then the cubic picture fuzzy soft matrix (F,A) is represented in matrix

form as,
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PM
c = [pi j] =



p11 p12 ... p1n

p21 p22 ... p2n

.

.

.

pm1 pm2 ... pmn


where, [pi j] = (< [α̃ p

i j,α
p
i j], [β̃

p
i j,β

p
i j], [γ̃

p
i j,γ

p
i j]>)

= (< [α p
i j, ᾱ

p
i j],α

p
i j >,< [β p

i j
, β̄ p

i j],β
p
i j >,< [γ p

i j
, γ̄ p

i j],γ
p
i j >)

i = 1,2, ...,m, j = 1,2, ...,n. Also satisfying the condition, 0<ᾱ
p
i j + β̄

p
i j + γ̄

p
i j ≤ 1, then PM

c is an

(m×n) CPFSM.

Definition 3.4. Consider the CPFSM PM
c = [< [α̃P

i j,α
P
i j], [β̃

P
i j ,β

P
i j ], [γ̃

P
i j,γ

P
i j]>]

(m×n)
, then the

complement of the CPFSM is denoted by,

(PM
c )c = [< [γ̃P

i j,γ
P
i j], [β̃

P
i j ,β

P
i j ], [α̃

P
i j,α

P
i j]>]

(m×n)
for all i, j.

Example 3.4.1

PM
c =
< [0.1,0.3],0.2, [0.2,0.3],0.3, [0.1,0.2],0.3 > < [0.1,0.4],0.3, [0.1,0.3],0.2, [0.1,0.3],0.3 >

< [0.1,0.2],0.2, [0.2,0.4],0.3, [0.2,0.3],0.3 > < [0.1,0.3],0.3, [0.2,0.3],0.3, [0.1,0.3],0.3 >

< [0.1,0.3],0.2, [0.1,0.4],0.2, [0.1,0.2],0.2 > < [0.2,0.3],0.2, [0.1,0.2],0.2, [0.1,0.4],0.3 >


(PM

c )c =
< [0.1,0.2],0.3, [0.2,0.3],0.3, [0.1,0.3],0.2 > < [0.1,0.3],0.3, [0.1,0.3],0.2, [0.1,0.4],0.3 >

< [0.2,0.3],0.3, [0.2,0.4],0.3, [0.1,0.2],0.2 > < [0.1,0.3],0.3, [0.2,0.3],0.3, [0.1,0.3],0.3 >

< [0.1,0.2],0.2, [0.1,0.4],0.2, [0.1,0.3],0.2 > < [0.1,0.4],0.2, [0.1,0.2],0.2, [0.2,0.3],0.3 >


4. P-UNION, P-INTERSECTION, R-UNION, R-INTERSECTION OF CPFSM

In this section, we define P-Union, P-Intersection, R-Union, R-Intersection of two

CPFSM(m×n) and investigate some properties.

Definition 4.1. Let PM
c = [< [α̃P

i j,α
P
i j], [β̃

P
i j ,β

P
i j ], [γ̃

P
i j,γ

P
i j]>]

. QM
c = [< [µ̃Q

i j ,µ
Q
i j ], [η̃

Q
i j ,η

Q
i j ], [ς̃

Q
i j ,ς

Q
i j ]>] ∈CPFSM(m×n).

Then
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(1) P-Union of PM
c and QM

c is denoted by PM
c ∨P QM

c is defined as

PM
c ∨P QM

c = MM
c , if MM

c = [mi j] =< M̃M
c ,λ M

i j >,

where M̃M
c = max

{(
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >

)}
and

λ M
i j = min

{(
< αP

i j,β
P
i j ,γ

P
i j >,< µ

Q
i j ,η

Q
i j ,ς

Q
i j >

)}
for all i, j.

(2) P-Intersection of PM
c and QM

c is denoted by PM
c ∧P QM

c is defined as

PM
c ∧P QM

c = MM
c , if MM

c = [mi j] =< M̃M
c ,λ M

i j >,

where M̃M
c = min

{(
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >

)}
and

λ M
i j = min

{(
< αP

i j,β
P
i j ,γ

P
i j >,< µ

Q
i j ,η

Q
i j ,ς

Q
i j >

)}
for all i, j.

(3) R-Union of PM
c and QM

c is denoted by PM
c ∨R QM

c is defined as

PM
c ∨R QM

c = MM
c , if MM

c = [mi j] =< M̃M
c ,λ M

i j >,

where M̃M
c = max

{(
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >

)}
and

λ M
i j = min

{(
< αP

i j,β
P
i j ,γ

P
i j >,< µ

Q
i j ,η

Q
i j ,ς

Q
i j >

)}
for all i, j.

(4) R-Intersection of PM
c and QM

c is denoted by PM
c ∧R QM

c is defined as

PM
c ∧R QM

c = MM
c , if MM

c = [mi j] =< M̃M
c ,λ M

i j >,

where M̃M
c = min

{(
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >

)}
and

λ M
i j = max

{(
< αP

i j,β
P
i j ,γ

P
i j >,< µ

Q
i j ,η

Q
i j ,ς

Q
i j >

)}
for all i, j.

Example 4.1.1

PM
c =
< [0.1,0.3],0.2, [0.2,0.3],0.3, [0.1,0.2],0.3 > < [0.1,0.4],0.3, [0.1,0.3],0.2, [0.1,0.3],0.3 >

< [0.1,0.2],0.2, [0.2,0.4],0.3, [0.2,0.3],0.3 > < [0.1,0.3],0.3, [0.2,0.3],0.3, [0.1,0.3],0.3 >

< [0.1,0.3],0.2, [0.1,0.4],0.2, [0.1,0.2],0.2 > < [0.2,0.3],0.2, [0.1,0.2],0.2, [0.1,0.4],0.3 >


QM

c =
< [0.1,0.3],0.2, [0.2,0.3],0.3, [0.2,0.3],0.3 > < [0.1,0.4],0.3, [0.1,0.3],0.2, [0.2,0.3],0.3 >

< [0.2,0.3],0.3, [0.1,0.4],0.2, [0.1,0.2],0.2 > < [0.1,0.4],0.3, [0.1,0.2],0.2, [0.1,0.3],0.3 >

< [0.1,0.2],0.2, [0.2,0.3],0.3, [0.1,0.3],0.2 > < [0.1,0.3],0.2, [0.1,0.3],0.2, [0.2,0.3],0.3 >


1. (P-Union) PM

c ∨P QM
c = MM

c , is defined by,

MM
c =
< [0.1,0.3],0.2, [0.2,0.3],0.3, [0.2,0.3],0.3 > < [0.1,0.4],0.3, [0.1,0.3],0.2, [0.1,0.4],0.3 >

< [0.2,0.3],0.3, [0.2,0.4],0.3, [0.2,0.3],0.3 > < [0.1,0.4],0.3, [0.2,0.3],0.3, [0.1,0.3],0.3 >

< [0.1,0.3],0.2, [0.2,0.4],0.3, [0.1,0.3],0.2 > < [0.2,0.3],0.2, [0.1,0.3],0.2, [0.2,0.4],0.3 >
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2. (P-Intersection) PM
c ∧P QM

c = MM
c , is defined by,

MM
c =
< [0.1,0.2],0.2, [0.1,0.3],0.3, [0.1,0.2],0.3 > < [0.1,0.3],0.2, [0.1,0.2],0.2, [0.1,0.3],0.3 >

< [0.1,0.2],0.2, [0.1,0.4],0.2, [0.1,0.2],0.2 > < [0.1,0.3],0.3, [0.1,0.2],0.2, [0.1,0.3],0.3 >

< [0.1,0.2],0.2, [0.1,0.3],0.2, [0.1,0.2],0.2 > < [0.1,0.2],0.2, [0.1,0.2],0.2, [0.1,0.3],0.3 >


3. (R-Union) PM

c ∨R QM
c = MM

c , is defined by,

MM
c =
< [0.1,0.3],0.2, [0.2,0.3],0.3, [0.2,0.3],0.3 > < [0.1,0.4],0.2, [0.1,0.3],0.2, [0.2,0.3],0.3 >

< [0.2,0.3],0.2, [0.2,0.4],0.2, [0.2,0.3],0.2 > < [0.1,0.4],0.3, [0.2,0.3],0.2, [0.1,0.3],0.3 >

< [0.1,0.3],0.2, [0.2,0.4],0.2, [0.1,0.3],0.2 > < [0.2,0.3],0.2, [0.1,0.3],0.2, [0.2,0.4],0.3 >


4. (R-Intersection) PM

c ∧R QM
c = MM

c , is defined by,

MM
c =
< [0.1,0.2],0.2, [0.1,0.3],0.3, [0.1,0.2],0.3 > < [0.1,0.3],0.3, [0.1,0.2],0.2, [0.1,0.3],0.3 >

< [0.1,0.2],0.3, [0.1,0.4],0.3, [0.1,0.2],0.3 > < [0.1,0.3],0.3, [0.1,0.2],0.3, [0.1,0.3],0.3 >

< [0.1,0.2],0.2, [0.1,0.3],0.3, [0.1,0.2],0.2 > < [0.1,0.2],0.2, [0.1,0.2],0.2, [0.1,0.3],0.3 >



Property 4.2. Let PM
c ,QM

c ,RM
c ,SM

c ,T M
c ∈ CPFSM(m×n), then the following conditions are

holds,

(1) If, PM
c ⊆p QM

c ,QM
c ⊆P RM

c ,RM
c ⊆P SM

c and SM
c ⊆P T M

c , then

PM
c ⊆P (QM

c ∧P RM
c )∧P (RM

c ∧P SM
c )∧P (SM

c ∧P T M
c ).

(2) If, PM
c ⊆p QM

c ,QM
c ⊆P RM

c ,RM
c ⊆P SM

c and SM
c ⊆P T M

c , then

PM
c ⊆P (QM

c ∨P RM
c )∨P (RM

c ∨P SM
c )∨P (SM

c ∨P T M
c ).

(3) If, PM
c ⊆p QM

c ,QM
c ⊆P RM

c ,RM
c ⊆P SM

c and SM
c ⊆P T M

c , then

(PM
c ∨P QM

c ∨P RM
c ∨P SM

c )⊆ T M
c .

(4) If, PM
c ⊆p QM

c ,QM
c ⊆P RM

c ,RM
c ⊆P SM

c and SM
c ⊆P T M

c , then

(PM
c ∧P QM

c ∧P RM
c ∧P SM

c )⊆P T M
c .

(5) If, PM
c ⊆p QM

c ,QM
c ⊆P RM

c ,RM
c ⊆P SM

c and SM
c ⊆P T M

c , then

(a)(PM
c ∨P QM

c )⊆P (RM
c ∨P SM

c )⊆P T M
c

(b)(PM
c ∧P QM

c )⊆P (RM
c ∧P SM

c )⊆P T M
c .
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(6) If, PM
c ⊆p QM

c ,QM
c ⊆P RM

c ,RM
c ⊆P SM

c and SM
c ⊆P T M

c , then

(a)(PM
c ∨P QM

c )∨P (RM
c ∨P SM

c )⊆P T M
c

(b)(PM
c ∧P QM

c )∨P (RM
c ∨P SM

c )⊆P T M
c

(c)(PM
c ∨P QM

c )∨P (RM
c ∧P SM

c )⊆P T M
c

(d)(PM
c ∧P QM

c )∧P (RM
c ∧P SM

c )⊆P T M
c

(e)(PM
c ∨P QM

c )∧P (RM
c ∧P SM

c )⊆P T M
c

(f)(PM
c ∧P QM

c )∧P (RM
c ∨P SM

c )⊆P T M
c .

Property 4.3. Let PM
c ,QM

c ,RM
c ,SM

c ,T M
c ∈ CPFSM(m×n), then the following conditions are

holds,

(1) If, PM
c ⊆R QM

c ,QM
c ⊆R RM

c ,RM
c ⊆P SM

c and SM
c ⊆R T M

c , then

PM
c ⊆R (QM

c ∧R RM
c )∧R (RM

c ∧R SM
c )∧R (SM

c ∧R T M
c ).

(2) If, PM
c ⊆R QM

c ,QM
c ⊆R RM

c ,RM
c ⊆R SM

c and SM
c ⊆R T M

c , then

PM
c ⊆R (QM

c ∨R RM
c )∨R (RM

c ∨R SM
c )∨R (SM

c ∨R T M
c ).

(3) If, PM
c ⊆R QM

c ,QM
c ⊆R RM

c ,RM
c ⊆R SM

c and SM
c ⊆R T M

c , then

(PM
c ∨R QM

c ∨R RM
c ∨R SM

c )⊆ T M
c .

(4) If, PM
c ⊆R QM

c ,QM
c ⊆R RM

c ,RM
c ⊆R SM

c and SM
c ⊆R T M

c , then

(PM
c ∧R QM

c ∧R RM
c ∧R SM

c )⊆R T M
c .

(5) If, PM
c ⊆p QM

c ,QM
c ⊆R RM

c ,RM
c ⊆R SM

c and SM
c ⊆R T M

c , then

(a)(PM
c ∨R QM

c )⊆R (RM
c ∨R SM

c )⊆R T M
c

(b)(PM
c ∧R QM

c )⊆R (RM
c ∧R SM

c )⊆R T M
c .

(6) If, PM
c ⊆R QM

c ,QM
c ⊆R RM

c ,RM
c ⊆R SM

c and SM
c ⊆R T M

c , then

(a)(PM
c ∨R QM

c )∨R (RM
c ∨R SM

c )⊆R T M
c

(b)(PM
c ∧R QM

c )∨R (RM
c ∨R SM

c )⊆R T M
c

(c)(PM
c ∨R QM

c )∨R (RM
c ∧R SM

c )⊆R T M
c

(d)(PM
c ∧R QM

c )∧R (RM
c ∧R SM

c )⊆R T M
c

(e)(PM
c ∨R QM

c )∧R (RM
c ∧R SM

c )⊆R T M
c

(f)(PM
c ∧R QM

c )∧R (RM
c ∨R SM

c )⊆R T M
c .

Property 4.4. Let PM
c be a CPFSM(m×n), then

(i) (PM
c )c∨P (PM

c )c = (PM
c )c
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(ii) (PM
c )c∧P (PM

c )c = (PM
c )c

(iii) (PM
c )c∨R (PM

c )c = (PM
c )c

(iv) (PM
c )c∧R (PM

c )c = (PM
c )c

Proof:

PM
c = [< [α̃ p

i j,α
p
i j], [β̃

p
i j,β

p
i j], [γ̃

p
i j,γ

p
i j]>]

(PM
c )c = [< [γ̃ p

i j,γ
p
i j], [β̃

p
i j,β

p
i j], [α̃

p
i j,α

p
i j]>]

(i) (PM
c )c∨P (PM

c )c = [< [α̃ p
i j,α

p
i j], [β̃

p
i j,β

p
i j], [γ̃

p
i j,γ

p
i j]>]∨P

[< [γ̃ p
i j,γ

p
i j], [β̃

p
i j,β

p
F(e)], [α̃

p
i j,α

p
i j]>] for all i, j.

⇒max
{
< γ̃P

i j, β̃
P
i j , α̃

P
i j >,< γ̃P

i j, β̃
P
i j , α̃

P
i j >

}
,max

{
< γP

i j,β
P
i j ,α

P
i j >,< γP

i j,β
P
i j ,α

P
i j >

}
for all i, j

⇒ [< [γ̃ p
i j,γ

p
i j], [β̃

p
i j,β

p
i j], [α̃

p
i j,α

p
i j]>]

= (PM
c )c.

(ii) (PM
c )c∧P (PM

c )c = [< [α̃ p
i j],α

p
i j], [β̃

p
i j,β

p
i j], [γ̃

p
i j],γ

p
i j]>]∧P

[< [γ̃ p
i j,γ

p
i j], [β̃

p
i j,β

p
F(e)], [α̃

p
i j,α

p
i j]>] for all i, j.

⇒min
{
< γ̃P

i j, β̃
P
i j , α̃

P
i j >,< γ̃P

i j, β̃
P
i j , α̃

P
i j >

}
,min

{
< γP

i j,β
P
i j ,α

P
i j >,< γP

i j,β
P
i j ,α

P
i j >

}
for all i, j

⇒ [< [γ̃ p
i j,γ

p
i j], [β̃

p
i j,β

p
i j], [α̃

p
i j,α

p
i j]>]

= (PM
c )c.

(iii) (PM
c )c∨R (PM

c )c = [< [α̃ p
i j,α

p
i j], [β̃

p
i j,β

p
i j], [γ̃

p
i j,γ

p
i j]>]∨P

[< [γ̃ p
i j,γ

p
i j], [β̃

p
i j,β

p
F(e)], [α̃

p
i j,α

p
i j]>] for all i, j.

⇒max
{
< γ̃P

i j, β̃
P
i j , α̃

P
i j >,< γ̃P

i j, β̃
P
i j , α̃

P
i j >

}
,max

{
< γP

i j,β
P
i j ,α

P
i j >,< γP

i j,β
P
i j ,α

P
i j >

}
for all i, j

⇒ [< [γ̃ p
i j,γ

p
i j], [β̃

p
i j,β

p
i j], [α̃

p
i j,α

p
i j]>]

= (PM
c )c.

(iv) (PM
c )c∧R (PM

c )c = [< [α̃ p
i j,α

p
i j], [β̃

p
i j,β

p
i j], [γ̃

p
i j,γ

p
i j]>]∧P

[< [γ̃ p
i j,γ

p
i j], [β̃

p
i j,β

p
F(e)], [α̃

p
i j,α

p
i j]>] for all i, j.

⇒min
{
< γ̃P

i j, β̃
P
i j , α̃

P
i j >,< γ̃P

i j, β̃
P
i j , α̃

P
i j >

}
,min

{
< γP

i j,β
P
i j ,α

P
i j >,< γP

i j,β
P
i j ,α

P
i j >

}
for all i, j
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⇒ [< [γ̃ p
i j,γ

p
i j], [β̃

p
i j,β

p
i j], [α̃

p
i j,α

p
i j]>]

= (PM
c )c.

Property 4.5. Let PM
c be a CPFSM(m×n), then

(i) (PM
c )c∨P (QM

c )c = (QM
c )c∨P (PM

c )c

(ii) (PM
c )c∧P (QM

c )c = (QM
c )c∧P (PM

c )c

(iii) (PM
c )c∨R (QM

c )c = (QM
c )c∨R (PM

c )c

(iv) (PM
c )c∧R (QM

c )c = (QM
c )c∧R (PM

c )c

Proof:

PM
c = [< [α̃P

i j,α
P
i j], [β̃

P
i j ,β

P
i j ], [γ̃

P
i j,γ

P
i j]>]

QM
c = [< [µ̃Q

i j ,µ
Q
i j ], [η̃

Q
i j ,η

Q
i j ], [ς̃

Q
i j ,ς

Q
i j ]>]

(PM
c )c = [< [γ̃P

i j],γ
P
i j], [β̃

P
i j ,β

P
i j ], [α̃

P
i j],α

P
i j]>]

(QM
c )c = [< [ς̃Q

i j ],ς
Q
i j ], [η̃

Q
i j ,η

Q
i j ], [µ̃

Q
i j ],µ

Q
i j ]>]

(i) (PM
c )c∨P (QM

c )c = [< [α̃ p
i j,α

p
i j], [β̃

p
i j,β

p
i j], [γ̃

p
i j,γ

p
i j]>]∨P

[< [ς̃Q
i j ,ς

Q
i j ], [η̃

Q
i j ,η

Q
i j ], [µ̃

Q
i j ,µ

Q
i j ]>] for all i, j.

⇒ max
{
< γ̃P

i j, β̃
P
i j , α̃

P
i j >,< ς̃

Q
i j , η̃

Q
i j , µ̃

Q
i j >

}
,max

{
< γP

i j,β
P
i j ,α

P
i j >,< ς

Q
i j ,η

Q
i j ,µ

Q
i j >

}
for all

i, j

⇒ max
{
< ς̃

Q
i j , η̃

Q
i j , µ̃

Q
i j >,< γ̃P

i j, β̃
P
i j , α̃

P
i j >,

}
,max

{
< ς

Q
i j ,η

Q
i j ,µ

Q
i j >,< γP

i j,β
P
i j ,α

P
i j >

}
for all

i, j

= (QM
c )c∨P (PM

c )c

(ii) (PM
c )c∧P (QM

c )c = [< [α̃ p
i j,α

p
i j], [β̃

p
i j,β

p
i j], [γ̃

p
i j,γ

p
i j]>]∧P

[< [ς̃Q
i j ,ς

Q
i j ], [η̃

Q
i j ,η

Q
i j ], [µ̃

Q
i j ,µ

Q
i j ]>] for all i, j.

⇒min
{
< γ̃P

i j, β̃
P
i j , α̃

P
i j >,< ς̃

Q
i j , η̃

Q
i j , µ̃

Q
i j >

}
,min

{
< γP

i j,β
P
i j ,α

P
i j >,< ς

Q
i j ,η

Q
i j ,µ

Q
i j >

}
for all i, j

⇒ min
{
< ς̃

Q
i j , η̃

Q
i j , µ̃

Q
i j >,< γ̃P

i j, β̃
P
i j , α̃

P
i j >,

}
,min

{
< ς

Q
i j ,η

Q
i j ,µ

Q
i j >,< γP

i j,β
P
i j ,α

P
i j >

}
for all

i, j

= (QM
c )c∧P (PM

c )c
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(iii) (PM
c )c∨R (QM

c )c = [< [α̃ p
i j,α

p
i j], [β̃

p
i j,β

p
i j], [γ̃

p
i j,γ

p
i j]>]∨R

[< [ς̃Q
i j ,ς

Q
i j ], [η̃

Q
i j ,η

Q
i j ], [µ̃

Q
i j ,µ

Q
i j ]>] for all i, j.

⇒max
{
< γ̃P

i j, β̃
P
i j , α̃

P
i j >,< ς̃

Q
i j , η̃

Q
i j , µ̃

Q
i j >

}
,min

{
< γP

i j,β
P
i j ,α

P
i j >,< ς

Q
i j ,η

Q
i j ,µ

Q
i j >

}
for all i, j

⇒ max
{
< ς̃

Q
i j , η̃

Q
i j , µ̃

Q
i j >,< γ̃P

i j, β̃
P
i j , α̃

P
i j >,

}
,min

{
< ς

Q
i j ,η

Q
i j ,µ

Q
i j >,< γP

i j,β
P
i j ,α

P
i j >

}
for all

i, j

= (QM
c )c∨R (PM

c )c

(iv) (PM
c )c∧R (QM

c )c = [< [α̃ p
i j,α

p
i j], [β̃

p
i j,β

p
i j], [γ̃

p
i j,γ

p
i j]>]∧R

[< [ς̃Q
i j ,ς

Q
i j ], [η̃

Q
i j ,η

Q
i j ], [µ̃

Q
i j ,µ

Q
i j ]>] for all i, j.

⇒min
{
< γ̃P

i j, β̃
P
i j , α̃

P
i j >,< ς̃

Q
i j , η̃

Q
i j , µ̃

Q
i j >

}
,max

{
< γP

i j,β
P
i j ,α

P
i j >,< ς

Q
i j ,η

Q
i j ,µ

Q
i j >

}
for all i, j

⇒ min
{
< ς̃

Q
i j , η̃

Q
i j , µ̃

Q
i j >,< γ̃P

i j, β̃
P
i j , α̃

P
i j >,

}
,max

{
< ς

Q
i j ,η

Q
i j ,µ

Q
i j >,< γP

i j,β
P
i j ,α

P
i j >

}
for all

i, j

= (QM
c )c∧R (PM

c )c.

5. SOME OPERATIONS ON CPFSM(m×n)

In this section, we discuss the P-Union, P-Intersection, R-Uion, R-Intersection of Cubic Pic-

ture Fuzzy Soft Matrices are defined and their relevant properties are investigated.

Theorem 5.1. Let

PM
c ,QM

c ,RM
c ,SM

c be a CPFSM(m×n), then

(PM
c ∨P QM

c )∧R (RM
c ∨P SM

c ) =[
(PM

c ∨P RM
c )∧R (PM

c ∨P SM
c )
]
∧R
[
(QM

c ∨P RM
c )∧R (QM

c ∨P SM
c )
]

Proof:

Let

PM
c = [< [α̃P

i j,α
P
i j], [β̃

P
i j ,β

P
i j ], [γ̃

P
i j,γ

P
i j]>]

QM
c = [< [µ̃Q

i j ,µ
Q
i j ], [η̃

Q
i j ,η

Q
i j ], [ς̃

Q
i j ,ς

Q
i j ]>]

RM
c = [< [ρ̃R

i j,ρ
R
i j], [σ̃

R
i j,σ

R
i j], [τ̃

R
i j,τ

R
i j]>]

SM
c = [< [χ̃S

i j,χ
S
i j], [ψ̃

S
i j,ψ

S
i j], [ω̃

S
i j,ω

S
i j]>] all ∈CPFSM(m×n).

Consider,
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(PM
c ∨P QM

c )∧R (RM
c ∨P SM

c ) =(
max

{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >

}
,max

{
< αP

i j,β
P
i j ,γ

P
i j >,< µ

Q
i j ,η

Q
i j ,ς

Q
i j >

})
∧R(

max
{
< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,max

{
< ρR

i j,σ
R
i j,τ

R
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

})
for all

i, j

⇒
(

max
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,max

{
< αP

i j,β
P
i j ,γ

P
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

})
∧R

(
max

{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,max

{
< αP

i j,β
P
i j ,γ

P
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

})
∧R

(
max

{
< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,max

{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

})
∧R

(
max

{
< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,max

{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

})
for

all i, j

⇒min
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,

max
{
< αP

i j,β
P
i j ,γ

P
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

}
,
{
< αP

i j,β
P
i j ,γ

P
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

}
∧R min

{
< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,
{
< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,

max
{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

}
,
{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

}
for all i, j.

⇒min
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,{

< µ̃
Q
i j , η̃

Q
i j , ς̃

Q
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,
{
< µ̃

Q
i j , η̃

Q
i j ,ς

Q
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,

max
{
< αP

i j,β
P
i j ,γ

P
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

}
,
{
< αP

i j,β
P
i j ,γ

P
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

}
,{

< µ
Q
i j ,η

Q
i j ,ς

Q
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

}
,
{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

}
, for all i, j.

=
[
(PM

c ∨P RM
c )∧R (PM

c ∨P SM
c )
]
∧R
[
(QM

c ∨P RM
c )∧R (QM

c ∨P SM
c )
]
.

Theorem 5.2. Let PM
c ,QM

c ,RM
c ,SM

c be a CPFSM(m×n), then

(PM
c ∨R QM

c )∧P (RM
c ∨R SM

c ) =[
(PM

c ∨R RM
c )∧P (PM

c ∨R SM
c )
]
∧P
[
(QM

c ∨R RM
c )∧P (QM

c ∨R SM
c )
]

Proof:

Let

PM
c = [< [α̃P

i j,α
P
i j], [β̃

P
i j ,β

P
i j ], [γ̃

P
i j,γ

P
i j]>]

QM
c = [< [µ̃Q

i j ,µ
Q
i j ], [η̃

Q
i j ,η

Q
i j ], [ς̃

Q
i j ,ς

Q
i j ]>]

RM
c = [< [ρ̃R

i j,ρ
R
i j], [σ̃

R
i j,σ

R
i j], [τ̃

R
i j,τ

R
i j]>]

SM
c = [< [χ̃S

i j,χ
S
i j], [ψ̃

S
i j,ψ

S
i j], [ω̃

S
i j,ω

S
i j]>] all ∈CPFSM(m×n).

Consider,
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(PM
c ∨R QM

c )∧P (RM
c ∨R SM

c ) =(
max

{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >

}
,min

{
< αP

i j,β
P
i j ,γ

P
i j >,< µ

Q
i j ,η

Q
i j ,ς

Q
i j >

})
∧P(

max
{
< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,min

{
< ρR

i j,σ
R
i j,τ

R
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

})
for all i, j

⇒
(

max
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,min

{
< αP

i j,β
P
i j ,γ

P
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

})
∧P

(
max

{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,min

{
< αP

i j,β
P
i j ,γ

P
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

})
∧P

(
max

{
< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,min

{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

})
∧P

(
max

{
< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,min

{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

})
for

all i, j

⇒min
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,

min
{
< αP

i j,β
P
i j ,γ

P
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

}
,
{
< αP

i j,β
P
i j ,γ

P
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

}
∧P min

{
< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,
{
< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,

min
{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

}
,
{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

}
for all i, j

⇒min
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,{

< µ̃
Q
i j , η̃

Q
i j , ς̃

Q
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,
{
< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,

min
{
< αP

i j,β
P
i j ,γ

P
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

}
,
{
< αP

i j,β
P
i j ,γ

P
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

}
,{

< µ
Q
i j ,η

Q
i j ,ς

Q
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

}
,
{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

}
, for all i, j.

=
[
(PM

c ∨R RM
c )∧P (PM

c ∨R SM
c )
]
∧P
[
(QM

c ∨R RM
c )∧P (QM

c ∨R SM
c )
]
.

Theorem 5.3. Let PM
c ,QM

c ,RM
c ,SM

c be a CPFSM(m×n), then

(PM
c ∧P QM

c )∨R (RM
c ∧P SM

c ) =[
(PM

c ∧P RM
c )∨R (PM

c ∧P SM
c )
]
∨R
[
(QM

c ∧P RM
c )∨R (QM

c ∧P SM
c )
]

Proof:

Let

PM
c = [< [α̃P

i j,α
P
i j], [β̃

P
i j ,β

P
i j ], [γ̃

P
i j,γ

P
i j]>]

QM
c = [< [µ̃Q

i j ,µ
Q
i j ], [η̃

Q
i j ,η

Q
i j ], [ς̃

Q
i j ,ς

Q
i j ]>]

RM
c = [< [ρ̃R

i j,ρ
R
i j], [σ̃

R
i j,σ

R
i j], [τ̃

R
i j,τ

R
i j]>]

SM
c = [< [χ̃S

i j,χ
S
i j], [ψ̃

S
i j,ψ

S
i j], [ω̃

S
i j,ω

S
i j]>] all ∈CPFSM(m×n).

Consider,

(PM
c ∧P QM

c )∨R (RM
c ∧P SM

c ) =
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min

{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >

}
,min

{
< αP

i j,β
P
i j ,γ

P
i j >,< µ

Q
i j ,η

Q
i j ,ς

Q
i j >

})
∨R(

min
{
< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,min

{
< ρR

i j,σ
R
i j,τ

R
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

})
for all i, j

⇒
(

min
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,min

{
< αP

i j,β
P
i j ,γ

P
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

})
∨R

(
min

{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,min

{
< αP

i j,β
P
i j ,γ

P
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

})
∨R

(
min

{
< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,min

{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

})
∨R

(
min

{
< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,min

{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

})
for

all i, j

⇒max
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,

min
{
< αP

i j,β
P
i j ,γ

P
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

}
,
{
< αP

i j,β
P
i j ,γ

P
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

}
∨R max

{
< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,
{
< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,

min
{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

}
,
{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

}
for all i, j

⇒max
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,{

< µ̃
Q
i j , η̃

Q
i j , ς̃

Q
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,
{
< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,

min
{
< αP

i j,β
P
i j ,γ

P
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

}
,
{
< αP

i j,β
P
i j ,γ

P
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

}
,{

< µ
Q
i j ,η

Q
i j ,ς

Q
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

}
,
{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

}
, for all i, j.

=
[
(PM

c ∧P RM
c )∨R (PM

c ∧P SM
c )
]
∨R
[
(QM

c ∧P RM
c )∨R (QM

c ∧P SM
c )
]

Theorem 5.4. Let PM
c ,QM

c ,RM
c ,SM

c be a CPFSM(m×n), then

(PM
c ∧R QM

c )∨P (RM
c ∧R SM

c ) =[
(PM

c ∧R RM
c )∨P (PM

c ∧R SM
c )
]
∨P
[
(QM

c ∧R RM
c )∨P (QM

c ∧R SM
c )
]

Proof:

Let

PM
c = [< [α̃P

i j,α
P
i j], [β̃

P
i j ,β

P
i j ], [γ̃

P
i j,γ

P
i j]>]

QM
c = [< [µ̃Q

i j ,µ
Q
i j ], [η̃

Q
i j ,η

Q
i j ], [ς̃

Q
i j ,ς

Q
i j ]>]

RM
c = [< [ρ̃R

i j,ρ
R
i j], [σ̃

R
i j,σ

R
i j], [τ̃

R
i j,τ

R
i j]>]

SM
c = [< [χ̃S

i j,χ
S
i j], [ψ̃

S
i j,ψ

S
i j], [ω̃

S
i j,ω

S
i j]>] all ∈CPFSM(m×n).

Consider,

(PM
c ∧R QM

c )∨P (RM
c ∧R SM

c ) =(
min

{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >

}
,max

{
< αP

i j,β
P
i j ,γ

P
i j >,< µ

Q
i j ,η

Q
i j ,ς

Q
i j >

})
∨P
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min

{
< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,max

{
< ρR

i j,σ
R
i j,τ

R
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

})
for all i, j

⇒
(

min
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,max

{
< αP

i j,β
P
i j ,γ

P
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

})
∨P

(
min

{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,max

{
< αP

i j,β
P
i j ,γ

P
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

})
∨P

(
min

{
< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,max

{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

})
∨P

(
min

{
< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,max

{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

})
for

all i, j

⇒max
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,

max
{
< αP

i j,β
P
i j ,γ

P
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

}
,
{
< αP

i j,β
P
i j ,γ

P
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

}
∨P max

{
< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,
{
< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,

max
{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

}
,
{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

}
for all i, j

⇒max
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,{

< µ̃
Q
i j , η̃

Q
i j , ς̃

Q
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,
{
< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >,< χ̃S

i j, ψ̃
S
i j, ω̃

S
i j >

}
,

max
{
< αP

i j,β
P
i j ,γ

P
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

}
,
{
< αP

i j,β
P
i j ,γ

P
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

}
,{

< µ
Q
i j ,η

Q
i j ,ς

Q
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

}
,
{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< χS

i j,ψ
S
i j,ω

S
i j >

}
, for all i, j.

=
[
(PM

c ∧R RM
c )∨P (PM

c ∧R SM
c )
]
∨P
[
(QM

c ∧R RM
c )∨P (QM

c ∧R SM
c )
]
.

Theorem 5.5. Let PM
c ,QM

c ,RM
c be a CPFSM(m×n), then

(i) PM
c ∨P (QM

c ∧R RM
c ) = (PM

c ∨P QM
c )∧R (PM

c ∨P RM
c )

(ii) PM
c ∧P (QM

c ∨R RM
c ) = (PM

c ∧P QM
c )∨R (PM

c ∧P RM
c )

Proof:

Let

PM
c = [< [α̃P

i j,α
P
i j], [β̃

P
i j ,β

P
i j ], [γ̃

P
i j,γ

P
i j]>]

QM
c = [< [µ̃Q

i j ,µ
Q
i j ], [η̃

Q
i j ,η

Q
i j ], [ς̃

Q
i j ,ς

Q
i j ]>]

RM
c = [< [ρ̃R

i j,ρ
R
i j], [σ̃

R
i j,σ

R
i j], [τ̃

R
i j,τ

R
i j]>] all ∈CPFSM(m×n).

Consider,

(i) PM
c ∨P (QM

c ∧R RM
c ) =< [α̃P

i j,α
P
i j], [β̃

P
i j ,β

P
i j ], [γ̃

P
i j,γ

P
i j]> ∨P(

min
{
< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,max

{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

})
for all i, j

⇒
(

max
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >

}
,max

{
< αP

i j,β
P
i j ,γ

P
i j >,< µ

Q
i j ,η

Q
i j ,ς

Q
i j >

})
∧R
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max

{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,max

{
< αP

i j,β
P
i j ,γ

P
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

})
for all i, j

⇒
(

min
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >

}
,
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

})
(

max
{
< αP

i j,β
P
i j ,γ

P
i j >,< µ

Q
i j ,η

Q
i j ,ς

Q
i j >

}
,
{
< αP

i j,β
P
i j ,γ

P
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

})
for all i, j

= (PM
c ∨P QM

c )∧R (PM
c ∨P RM

c ).

(ii) PM
c ∧P (QM

c ∨R RM
c ) =< [α̃P

i j,α
P
i j], [β̃

P
i j ,β

P
i j ], [γ̃

P
i j,γ

P
i j]> ∧P(

max
{
< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,min

{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

})
for all i, j

⇒
(

min
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >

}
,min

{
< αP

i j,β
P
i j ,γ

P
i j >,< µ

Q
i j ,η

Q
i j ,ς

Q
i j >

})
∨R(

min
{
< α̃P

i j,β
P
i j , γ̃

P
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,min

{
< αP

i j,β
P
i j ,γ

P
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

})
for all i, j

⇒
(

max
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >

}
,
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

})
(

min
{
< αP

i j,β
P
i j ,γ

P
i j >,< µ

Q
i j ,η

Q
i j ,ς

Q
i j >

}
,
{
< αP

i j,β
P
i j ,γ

P
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

})
for all i, j

= (PM
c ∧P QM

c )∨R (PM
c ∧P RM

c ).

Theorem 5.6. Let PM
c ,QM

c ,RM
c be a CPFSM(m×n), then

(i) PM
c ∨R (QM

c ∧P RM
c ) = (PM

c ∨R QM
c )∧P (PM

c ∨R RM
c )

(ii) PM
c ∧R (QM

c ∨P RM
c ) = (PM

c ∧R QM
c )∨P (PM

c ∧R RM
c )

Proof:

Let

PM
c = [< [α̃P

i j,α
P
i j], [β̃

P
i j ,β

P
i j ], [γ̃

P
i j,γ

P
i j]>]

QM
c = [< [µ̃Q

i j ,µ
Q
i j ], [η̃

Q
i j ,η

Q
i j ], [ς̃

Q
i j ,ς

Q
i j ]>]

RM
c = [< [ρ̃R

i j,ρ
R
i j], [σ̃

R
i j,σ

R
i j], [τ̃

R
i j,τ

R
i j]>] all ∈CPFSM(m×n).

Consider,

(i) PM
c ∨R (QM

c ∧P RM
c ) =< [α̃P

i j,α
P
i j], [β̃

P
i j ,β

P
i j ], [γ̃

P
i j,γ

P
i j]> ∨R(

min
{
< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,min

{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

})
for all i, j

⇒
(

max
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >

}
,min

{
< αP

i j,β
P
i j ,γ

P
i j >,< µ

Q
i j ,η

Q
i j ,ς

Q
i j >

})
∧P(

min
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,min

{
< αP

i j,β
P
i j ,γ

P
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

})
for all i, j

⇒
(

min
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >

}
,
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

})
(

min
{
< αP

i j,β
P
i j ,γ

P
i j >,< µ

Q
i j ,η

Q
i j ,ς

Q
i j >

}
,
{
< αP

i j,β
P
i j ,γ

P
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

})
for all i, j
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= (PM
c ∨R QM

c )∧P (PM
c ∨R RM

c ).

(ii) PM
c ∧R (QM

c ∨P RM
c ) =< [α̃P

i j,α
P
i j], [β̃

P
i j ,β

P
i j ], [γ̃

P
i j,γ

P
i j]> ∧R(

max
{
< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,max

{
< µ

Q
i j ,η

Q
i j ,ς

Q
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

})
for all

i, j

⇒
(

min
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >

}
,max

{
< αP

i j,β
P
i j ,γ

P
i j >,< µ

Q
i j ,η

Q
i j ,ς

Q
i j >

})
∨P(

min
{
< α̃P

i j,β
P
i j , γ̃

P
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

}
,max

{
< αP

i j,β
P
i j ,γ

P
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

})
for all i, j

⇒
(

max
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< µ̃

Q
i j , η̃

Q
i j , ς̃

Q
i j >

}
,
{
< α̃P

i j, β̃
P
i j , γ̃

P
i j >,< ρ̃R

i j, σ̃
R
i j, τ̃

R
i j >

})
(

max
{
< αP

i j,β
P
i j ,γ

P
i j >,< µ

Q
i j ,η

Q
i j ,ς

Q
i j >

}
,
{
< αP

i j,β
P
i j ,γ

P
i j >,< ρR

i j,σ
R
i j,τ

R
i j >

})
for all i, j

= (PM
c ∧R QM

c )∨P (PM
c ∧R RM

c ).

6. CONCLUSION

In this paper, we have introduced the concept of Cubic Picture Fuzzy Soft Matri-

ces(CPFSMs). Also, we discussed some of its algebraic properties with P-(R)-order of Union,

Intersection of Cubic Picture Fuzzy Soft Matrices. In future, we extend this concept to Internal

and External Cubic Picture Fuzzy Soft Matrices.
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