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Abstract

The main goal of this paper is to study the properties of symbolic 5-plithogenic matrices and symbolic 6-
plithogenic matrices with real entries, where an algebraic view of their properties and relations will be presented
and discussed. Also, we present many theorems that concern the computing of their eigenvalues and
eigenvectors and their connection with classical ordinary matrices. Many related examples will be provided to
clarify the validity of our work.

Keywords: symbolic 5-plithogenic matrix; symbolic 6-plithogenic matrix; symbolic plithogenic eigenvalue;
symbolic plithogenic eigenvector.

1. Introduction
Generalizing classical matrices into many new numerical systems was applied by many authors, where we can
find the building of neutrosophic matrices [1], refined matrices [2], and split-complex matrices [3].
The connections between these generalizations and the classical systems of matrices were handled by many
authors. For example, the problem of diagonalization [4], the Invertibility [5], and their applications in linear
functions [6].
In [7], the concept of symbolic n-plithogenic algebraic structures was proposed by Smarandache, then it was
used on a wide range by many researchers to generalize classical algebraic structures such as modules [8], spaces
[9-10], equations [11], and number theory [12-13].
In [14], the concept of symbolic 2-plithogenic matrices was presented with many applications in the theory of
algebraic equations and representing functions. Laterally, symbolic 3-plithogenic matrices and 4-plithogenic
matrices were studied from many algebraic sides, especially those which are related to the diagonalization
problem [15].
This has motivated us to define and study for the first time the symbolic 5-plithogenic square matrices and
symbolic 6-plithogenic matrices. We present many effective algorithms for computing determinants,
Invertibility, and eigenvalues.
For basic definitions about symbolic 2-plithogenic, 3-plihogenic, and 4-plithogenic square matrices, see [14-15].
Main Discussion
Definition:
The square symbolic 5-plithogenic matrix is defined as follows:
A=Ay + Y, AP ; (A)nxn IS Square matrix of real entries.
Example.
Consider the symbolic 5-plithogenic matrix:

1= )+ DrrG el (G dnr (G e

Definition.
Let A = A, + X;_, A;P; be a symbolic 5-plithogenic matrix of size n x n, hence:
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i=0 i=0

1
det (Z Al-) — det(4,)

i=0

3 2 4 3
+ |det (Z Al-) — det (Z Ai> P; + |det (Z Al-) — det (Z Ai> P,
i=0 i=0 i=0 i=0
5 4
+ |det (Z Al-) — det (Z Ai> Ps
i=0 i=0

Theorem1.
Let A = A, + Y-, A;P; be a symbolic 5-plithogenic matrix of size n X n, hence:

1. Aisinvertible if and only if det A is an invertible symbolic 5-plithogenic number.

2. A=A+ [0 AT - Ay P+ (G0 A) T = Clo AD TP + (T A) ™ —

(520 4)71Ps + [(Bhy 4D = (B0 A) 1P + (25, 4) 7 — B 40 7] Py

Definition.
Let t =ty + X5, t;P; be a symbolic 5-plithogenic real number and A = A, + Y7_, A;P; be a symbolic 5-
plithogenic square real matrix, then t is called symbolic 5-plithogenic eigen values if and only if AX = tX.
X is called symbolic 5-plithogenic eigen vector.
Theorem2.
Lett =ty + X7 ,t;P; €5—SPg, X =X, + X7, X;P; be a symbolic 5-plithogeni real vector, then t is eigen
value of A = 4, + X.7_, A;P; with X as the corresponding eigen vector if and only if:
»J_, t; is eigen value of ¥J_, A; with X1_, X; as eigen vector with 0 < j < 5.

Theorema3.
1 n 2 n 1 n 3 n n

A=A+ (ZAi) RN (zAi> _(ZAi) p,+ (ZAl) _(ZAL.) ’,

2
i=0 i=0 i=0 i=1 i=0
n n n n

4 3 5 4
(S8 -5
i=1 i=0 i=1 i=0
Theorem4.

Let A = A, + X7_, A;P; be a square 5-plithogenic invertible real matrix, then:

1). det(4™1) = (detA4)™?!

2). det A® = detA

3). det(A.B) = detA.detB;B = By + Y;_, B;P;.

Definition.

Let A = A, + X7_, A;P; be a symbolic 5-plithogenic real square matrix, then:

A is called orthogonal if and only if A* = A™1.

Theoremb.

A is orthogonal if and only if 3}/_, A;; 0 < j < 5 is orthogonal.

Definition.

Let A = A, + X;_, A;P; be a symbolic 5-plithogenic complex square matrix, then A is called Hermit matrix if
A = (At =41

Theorems.

A is Hermit matrix if and only if Z{zoAi; 0 < j < 5 is Hermit matrix.

Proof of theorem1.

1). Let A = Ay + X7_, A;P;, then A is invertible if and only if there exists B = B, + Y5_, B;P; such that:

A X A = Uyyp, hence:
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AOBO = Unxn
1 1
D 4> B AoBy = O
i=0 i=0
2 2 1 1
DA Bi= Y A ) Bi= 0O
i=0 i=0 =0 i=0
3 3 2 2
A ) Bi= ) A Bi= O
i=0 i=0 i=0 i=0
4 4 3 3
A Bi= D A Bi= O
i=0 i=0 i=0 i=0
5 5 4 4
A; Z B; — A; B; = Onxn
i=0  i=0 i=0 i=0
This implies that:
AgBy = Unxn
) J
;1<j<5
DAY Bi=Up
i=0 i=0

Hence det(Z{zoAi) # 0 forall 1 <j <5, so that det(4) is invertible in 5 — SPy.

2). It holds directly from the previous statement as follows:
i -1
I oBi=(2l_,A;) for1<j<5,hence:

-1

A=A+ P (iAl)_l—Ao_l + (iAl) —(iAl) P, + (iAl)_ —<ZZJA1->_ P;

i=0 i=0 i=0

1 -1 1

|2) &) &) -G

Proof of theorem2.

Itis clear that t is an eigen value of A with X as an eigen vector if and only if:

AX=tX, which is equivalent to:

ZZXZZX -

WhICh |s equwalent to the following statement:

Z t; is an eigen value of Z’ A; with Z oX; as an eigen vector forall 1 < j < 5.

Proof of theorem3.

It holds directly as a special case of natural powers in symbolic 5-plithogenic rings, see [ ].

Proof of theorem4.

1). detA™ = det(A,™") + Py[det(Tlo A) ™t — det(A,™")] + [det (X2, A) ™t — det(Tio A) 7P, +

[det(Shq A) ™ — det(SFg A) ™ 1Ps + [det (Biy A)™ — det(Si-o A) 1P, + [det(z 4)"

det (o A) ™| Py = (detd)™.
2). A" = Ayt + AP+ AP, + APy + AP, + AStPs.
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2 1
det( Ait —det< Ait>
i=0 i=0

detAt = det(A,") + P+ Py

det (Zl: Af) — det(4,")

3= 2 4 3
+ |det (Z Af) - det( Af) P, + |det (Z Af) —det (Z Aif) P,
i=0 i=0 i=0 i=0
5 4
+ |det (Z Af) —det (Z Aﬁ) Py
i=0 i=0
1 2 1
= det(4,) + |det (Z AL-) —det(4y) | P, + |det (Z Ai> — det (Z AL> P,
i=0 i=0 i=0
3 2 4 3
+ |det (Z AL-) — det (Z Ai> P; + |det (Z AL-> — det (Z Al> P,
i=0 i=0 i=0 i=0
5 4
+ |det (Z AL-) - det( Ai> P, = detA
i=0 i=0

3). we have:

A.B = ABy + X0 Ai Xizo Bi — AgBolPy + [Xi0A; Xio Bi — Xico Ai Zio BilP, + [Xio0 A; Xiso B —
20 A Y20 BiIPs + [T 0 Ai Tio Bi — X0 Ai Yo BilPy + [Xi0 Ai Xio Bi — Xizo Ai Xi=o Bi]Ps.

det(A.B) = det(ABy) + [det(X]_o A; Xz B;) — det(AgBy)]Py + [det (X A; Xioo By) —

det(XlooA; Xizo BOIP, + [det (T A; 3o By) — det (Yo A; Ximo B)IPs + [det (Xioo A; Xiso Bi) —

det(Ti_oA; Yio B)IP, + [dEt(Z?=0Ai Yo Bi) —det (Xio4; Xiso Bi)]Ps = det(Ay)det(B,) +

[det(3_, A;). det(X)_, B;) — det(T)=1 Ai_y). det (321 Bi_,)]P; = det(A)det(B);1 < j < 5.

Proof of theorem>.

A is orthogonal if and only if A = A~1, hence:

A + X AP = A+ [(Bloo AT = Ag P+ (B0 AD) T = o 4D TP + (B 407 -

(E20A) 7P + [(Bhy A) 7 = (Bo 4D 1P+ [(B2,4) 7 — (i 471 Py, thus:

i=0 =

5 4
As' = (Z Ai> -( >4
\ =0

i=0
This implies that:
Aot — Ao—l
ilzoAit = (Z}:OAi)_l
izz()Ait = (ZizzoAi)_l
i3=0AI:t = (Z?:OAi)_l’
?:()Ait = (Z?:OAi)_l
-1
LZz's:o“lit = (Z?=0Ai)
Theorem6 can be proven by a similar argument of theorem5.

Example.
Consider the symbolic 5-plithogenic real 2 x 2 matrix:

so that our proof is complete.

11
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A_(2+P1_2P2+4‘P3_P4_2P5 1+P2+P3_2P4_+4‘P5)
- 1+P1_P2+2P3_6P4+4P5 1+2P2_P3_3P4+4P5

Weh =7 DG gt Drt S)n+(Ce B Dn
€ have:

1 2 3
2 1 31 1 2
A0=(1 1),ZOAL'=AO+A1=(2 1)’ZOAi=AO+A1+A2=(1 3)'ZoAi=AO+A1+A2+A3
= i= i=
4

5
=G DD a=a+ i+ +aa=(4 ) Ya=(2 3

i=0 i=0
On the other hand, we have:

det(4,) = 1,det (i Al-) =1,det (iAl) =1, det (i Al-) =1, det (i Ai> = —1,det <ZS: Ai> =1

) i=0 i=0 i=0 i=0 i=0
Hence Z{zoAi is invertible for all 0 < j < 5, thus A is invertible.

a =Y _21)'<ZAi>_1=(—12 ’31)'@*):(—31 _12)<A>

D - )

_ (3 =5
Ai) - (_1 2 )
This means that:

4 _(1 -1 0 0 2 -1 -1 -1 -1 4 2 -6
A _(_1 2 )+(—1 1)P1+(1 —2)P2+(—2 4 )P3+( 0 —9)P4+(—2 6 )P5
([ 1+2P,—P;— P, +2Ps —1—P, — P; + 4P, — 6P;
- (—1—P1+P2—2P3+2P5 2+P1—2P2+4P3—9P4+6P5>
Example on theorem2.
Consider the matrix:
A_(Z—P1+3P2—5P3+3P4—4P5 P,—P;+P,—Ps )
- P, — P, +3P; — 3P, + Ps 3—P,+P,—2P; + 2P, — Ps
2 0 -1 0 3 1 -5 -1 3 1 -4 -1
- (0 3)+( 1 _1)P1+(_1 1)P2+( 3 _2)P3+(_3 2)P4+( 1 _1)P5
The eigen values of A, are {2,3}, with the following eigen vectors{X0 = (1,0), X, = (0,1)}.
The eigen values of Y1_ A; are {1,2}, with the following eigen vectors{X1 =(1,-1),X, = (0,1)}.

The eigen values of Y2_ A; are {4,3}, with the following eigen vectors{X2 =(1,0),X, = (1, —1)}.
3

The eigen values of Y3_, A; are {—1,1}, with the following eigen vectors{X3 = (1, — 5) Xy = (0,1)}.

The eigen values of Y7_, A; are {2,3}, with the following eigen vectors{X4 =(1,0),X, = (1,1)}.

The eigen values of ¥:7_, A; are {—2,2}, with the following eigen vectors{X5 = (1, - %) JXs = (1,4)}.

We get that A has 2° eigen values.

For example:

to=2+1=2)P,+ (@4 —1DP,+(-1—4)P; + (24 1)P, + (=2 —2)Ps =2 — P, + 3P, — 5P; + 3P, — 4P
Is an eigenvalue of A with the following eigen value vector:

Xo = (1,0) + [(1,—1) — (LO)]P; + [(1,0) — (1, -1)]P, + [(1 —%) - (1’0)] Py + [(1'0) - (1' _;)] Fs

fi-3)-an]

= (1,0)+(0, )P, + (0,1)P, + (o, - %) P, + <o, ;) P, + (o, —2) P,
Another eigen value is:
to=2+Q2-=3)P,+(B-2)P,+(1-3)Ps+B—-1)P,+(2—-3)Ps=3—P, +P, —2P; + 2P, — Ps
With the following eigen vector:

+ [(1,4) = (1,1)]Ps = (0,1)4(0,0)P, + (1,=2)P, + (—1,2)P; + (1,0)P, + (0,3)Ps

5
i=0

12
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Example on theorem4.

Consider:

A:(Z_P1+3P2_5P3+3P4_4P5 PZ_P3+P4_P5 )
PI_P2+3P3_3P4+P5 3_P1+P2_2P3+2P4_P5

O R R LA G L A U LR G LR O :1)13

det(4,) = 6,det (21: Al-) = 2,det (22: Ai> =12, det (iA ) —1, det (i )

i=0 i=0 i=0 i=0
detA=6+Q2—-6)P, +(12=2)P, + (=1 —12)P; + (6 + 1)P, + (—4 — 6)P;
=6— 4P, + 10P, — 13P; + 7P, — 10P;
- 1 1 1 1 1 1
(et =2+ (=) P+ (G- P+ (1= ) Pt G+ 1) Pt (G- ) P =g 43P =P -
2p, +1p,— 2P =detAa.
12 6 12
Symbolic 6-plithogenic matrices
Definition:
The square symbolic 6-plithogenic matrix is defined as follows:
A=A+ X5, AiP;; (A nxn is square matrix of real entries.
Example.
Consider the symbolic 6-plithogenic matrix:

R R e P ) IR IRT G A LI G 10

Definition.
Let A = Ay + X5, A;P; be a symbolic 6-plithogenic matrix of size n x n, hence:

det(iAl)—det(Ao) det(i > det(ZAl>

i=0 i=0 i=0

i=

det A = det(4,) + P+ p,

+ dt(ZA)—dt(ZA) P+ det@ ) det<2A1>
+ det(ZOAi)—det(;Ai) Py + det<;Ai>—det<;Ai> P,

Theoreml.
Let A = Ay + X5, A;P; be a symbolic 6-plithogenic matrix of size n X n, hence:
1. Aisinvertible if and only if det A is an invertible symbolic 6-plithogenic number.

2. AT = A7 4 [(Bo A) T = A0 TP+ [T 4D - (zl 0A) P, + (T 407 =
(C2o AP + [Ty 4D — (BLoA) 7P+ [(Z2,4) 7 — B A)” ]Ps |G, 4 -
(TioAi) ]Pe
Definition.

Let t =ty + X, t;P; be a symbolic 6-plithogenic real number and A = 4, + X5, A;P; be a symbolic 6-
plithogenic square real matrix, then t is called symbolic 6-plithogenic eigen values if and only if AX = tX.
X is called symbolic 6-plithogenic eigenvector.
Theorem2.
Let t =ty + X5 ,t;P, €6 —SPg, X =X, + X5, X;P; be a symbolic 6-plithogeni real vector, then ¢t is eigen
value of A = Ay + X¢_, A;P; with X as the corresponding eigen vector if and only if:

!_, ti is eigen value of ¥7_, A; with ¥7_ X; as eigen vector with 0 < j < 6.

Theorem3.
1 n 2 n 1 n 3 n 2 L
i=0 i=0 i=0 i=1 i=0
4 n 3 n 5 n 4 n n 5 n
(E) G e[ B) - B e B -4
i=1 i=0 i=1 i=0 i=1 i=0
Theorem4.

Let A = A, + X5, A;P; be a square 6-plithogenic invertible real matrix, then:
1). det(4™1) = (detA4)™?
2). det A* = detA

13
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3). det(A.B) = detA.detB;B = By + X.¢_, B;P,

Definition.

Let A = A, + X5, A;P; be a symbolic 6-plithogenic real square matrix, then:
Ais called orthogonal if and only if A = A~1.

Theoremb.

A is orthogonal if and only if Z{zo 4;; 0 <j < 6isorthogonal.

Definition.

Let A = Ay + X5, A;P; be a symbolic 5-plithogenic complex square matrix, then A is called Hermit matrix if

A = (At =41

Theoreme.

A is Hermit matrix if and only if }}J_  4;; 0 < j < 6 is Hermit matrix.

Proof of theorem1.

1). Let A = Ay + X8_, A;P;, then A is invertible if and only if there exists B = B, + Y.%_, B; P; such that:
A X A = U,y hence:

AoBy = Upxn
1 1
D45 ) Bi= AoBo = Onn
i=0 i=0
2 2 1 1
DAY B= ) A Bi= 0O
i=0 i=0 i=0 i=0
3 3 2 2
A; ) Bi— ) A; ) B = Onpxn
i=0 i=0 i=0 i=0
4 4 3 3
A; B; - 4; B; = Opxn
i=0 i=0 i=0 =0
5 5 4 4
A; ) Bi— ) A; ) B = Opxq
i=0 i=0 i=0 i=0
6 6 5 5
ZALZBL Ai B; = Opxn
i= i=0
mplles that:
A BO - Unxn

;1<j<6
Z Z': nxn

Hence det(ZizoAl) # 0 forall 1 <j < 6, so that det(A) is invertible in 6 — SPg.
2). It holds directly from the previous statement as follows:

; -1
! oBi=(Z)_,A;) forl<j<e,hence:

‘ 1 -1 2 -1 1 -1 3 -1 2 -1
ractenl($a) o [(Ea) (B | [E0) B0

i=0 i=0 i=0 i=1 i=0

[, 4 -1 3 —-17 5 -1 4 -

3 G (B B ]

i=1 i=0 i=1 i=0

[ 6 1 5 -17

+(2Ai) _(ZAi) P,

| \i=1 i=0 ]
Proof of theorem2.

It is clear that t is an eigen value of A with X as an eigen vector if and only if:
A.X = t. X, which is equivalent to:

AXy = toXp
J Jj J Jj
;1<j<6
D A K= ) ) X
i=0 i=0 i=0 i=0

Doi: https://doi.org/10.54216/GJMSA.070101
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Which is equivalent to the following statement:
/_, ti is an eigen value of %.J_  A; with Y.J_ X; as an eigen vector forall 1 < j < 6.
Proof of theorem3.
It holds directly as a special case of natural powers in symbolic 6-plithogenic rings.
Proof of theorem4.
1). detA™t = det(Ay™") + Py[det(To A) ™t — det(Ap™")] + [det (o A) ™t — det(Bi_o A) 7P, +

[det (534 A) ™" — det (53 A) ™ 1Py + [det (B, A)™ — det(Nio A 1P, + [det (55, 4) " -

det(z;gOAi)-l]Ps + [det(ZizlAi) U - det(35,4;) | Ps = (detd) ™.

2). At = Ayt + AP, + AP, + ASTPy + AP, + AP + AP,

detA" = det(A,") + [det(Tio A;") — det(A,°)|Py + [det(Ti, A f) det(TiA:")|P, + [det(To A") —
det(X2o A;)|Ps + [det(ThoAY) — det(TEo A Py + [det (o A') — det (Tio A1) Ps +

[det(T_oA;") — det (Ti_oA;")|Ps = det(4y) + [det(Ti_ A;) — det(AO)]Pl + [det(¥?2, 4;) —

det(Tio A)]P; + [det(TioA) — det(TEo A)D]P; + [det(Tio A;) — det(Tio AP, + [det(TP_, 4;) —
det(Ti_, 4)]Ps + [det(To A) — det(le A;)]Ps = detA.

3). we have:
A'B = A BO [Zl OA Z A BO]Pl + [ZLZ=OAL'ZLZ=O Bi - i1=0AL'Zi1=O Bi]PZ + [ i3=OAiZi3=O Bl
2 oA Yo BilPs + X 0A 2 oA X0 BilPy + [Tio0 Ai Dico Bi — Tio Ai Tio Bi|Ps +

[Z oA Z Bl Zl:OAL ZI.:O l]PG'

det(A.B) = det(AyB,) + [det(Zil=0AiZi1=0 B;) — det(A¢By)1P; + [det(X-oA; Xioo Bi) —
det(Xi_oA; Xizo BIIP, + [det(Ti, 21'3=0 B;) — det(XF_ A; Xi-o B)1P; + [det(Z 04 Yo B) —
det(X}-o A; Xizo BOIPs + [det(Ei-o A Xi-o Bi) — det (Bizo Ai Xizo B)|Ps + [det(Eo A o B) —
det (X7_0 A Xi-0 Bi)|Ps = det(AO)det(BO) + [det(T)_, A;). det(X1_, B;) —

det(X)21 Ai_y).det(X)21 B,_,)]|P: = det(A)det(B);1 < j < 6.

Proof of theorem5.

Alis orthogonal if and only if A* = A™%, hence:

Aot + T8 AP = A+ [(SoA) ! Ao‘l]Pl + (2o A) ™ = (BloA) P, + (X, A) 7" -
g A 1Py 4 [ A7) — (B A P+ (351 4) 7 — (o 407 Ps + [ (26, 407 -
(3o 4i) ] P, thus:

e
=
-
Il
TN N /N /—/—
M-
jb
|
TN N N/~ /—

This implies that:
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Ayt =471
Zil:OAiZ = Ui d)™"
oAt = Qo A) ™!
{304 = (TioAD™", so that our proof is complete.
oAt = ThoA)™
i5=0Ait = (Zis=014i)_1
i6=0Ait = (Z?=0Ai)_1

Theorem6 can be proven by a similar argument of theorem5.

5. Conclusion
In this paper, we have studied for the first time the square symbolic 5-plithogenic and 6-plithogenic matrices,
where we have present many effective algorithms for computing determinants, Invertibility, and eigenvalues.
As a future research direction, we aim to study the diagonalization problem and the representation problem of
symbolic 5-plithogenic and symbolic 6-plithogenic matrices.

References

[1] Abobala, M., Hatip, A., and Bal, M., " A Review On Recent Advantages In Algebraic

Theory Of Neutrosophic Matrices", International Journal of Neutrosophic Science, Vol.17,

2021.

[2] Abobala, M. On Refined Neutrosophic Matrices and Their Applications in Refined Neutrosophic Algebraic
Equations. J. Math. 2021, 2021, 5531093.

[3] Merkepci, M., and Abobala, M., " On Some Novel Results About Split-Complex Numbers, The
Diagonalization Problem And Applications To Public Key Asymmetric Cryptography”, Journal of
Mathematics, Hindawi, 2023.

[4] Abobala, M., On Refined Neutrosophic Matrices and Their Applications In Refined Neutrosophic Algebraic

Equations, Journal Of Mathematics, Hindawi, 2021

[5] Olgun, N., Hatip, A., Bal, M., and Abobala, M., " A Novel Approach To Necessary and Sufficient Conditions
For The Diagonalization of Refined Neutrosophic Matrices”, International Journal of neutrosophic Science, Vol.
16, pp. 72-79, 2021.

[6] Abobala, M., Ziena, B,M., Doewes, R., and Hussein, Z., "The Representation Of Refined Neutrosophic
Matrices By Refined Neutrosophic Linear Functions”, International Journal Of Neutrosophic Science, 2022.

[7] Smarandache, F., " Introduction to the Symbolic Plithogenic Algebraic Structures (revisited)", Neutrosophic
Sets and Systems, vol. 53, 2023.

[8] Taffach, N., and Ben Othman, K., " An Introduction to Symbolic 2-Plithogenic Modules Over Symbolic 2-
Plithogenic Rings", Neutrosophic Sets and Systems, Vol 54, 2023.

[9] Taffach, N., " An Introduction to Symbolic 2-Plithogenic Vector Spaces Generated from The Fusion of
Symbolic Plithogenic Sets and Vector Spaces”, Neutrosophic Sets and Systems, Vol 54, 2023.

[10] Ali, R., and Hasan, Z., "An Introduction To The Symbolic 3-Plithogenic Vector Spaces", Galoitica Journal
Of Mathematical Structures and Applications, vol. 6, 2023.

[11] Ben Othman, K., "On Some Algorithms For Solving Symbolic 3-Plithogenic Equations”, Neoma Journal Of
Mathematics and Computer Science, 2023.

[12] Merkepci, H., and Rawashdeh, A., " On The Symbolic 2-Plithogenic Number Theory and Integers ",
Neutrosophic Sets and Systems, Vol 54, 2023.

[13] Rawashdeh, A., "An Introduction To The Symbolic 3-plithogenic Number Theory", Neoma Journal Of
Mathematics and Computer Science, 2023.

16
Doi: https://doi.org/10.54216/GJMSA.070101
Received: February 01, 2022 Revised: June 02, 2023 Accepted: August 03, 2023



https://doi.org/10.54216/GJMSA.070101

Galoitica Journal Of Mathematical Structures And Applications (GIMSA) 1ol 07, No. 01, PP. 08-17, 2023

[14] Alfahal, A.; Alhasan, Y.; Abdulfatah, R.; Mehmood, A.; Kadhim, M. On Symbolic 2-Plithogenic Real
Matrices and Their Algebraic Properties. Int. J. Neutrosophic Sci. 2023, 21.

[15] Merkepci, H., "On Novel Results about the Algebraic Properties of Symbolic 3-Plithogenic and 4-
Plithogenic Real Square Matrices", Symmetry, MDPI, 2023.

17
Dot: https://doi.org/10.54216/GIMSA.070101

Received: February 01, 2022 Revised: June 02, 2023 Accepted: August 03, 2023



https://doi.org/10.54216/GJMSA.070101
https://www.researchgate.net/publication/373455509

