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Abstract

This paper is dedicated to study the algebraic structures that are related to symbolic 16-plithogenic/17-plithogenic
with symbolic plithogenic real entries, where symbolic 16-plithogenic/17-plithogenic eigenvectors and values will
be discussed and presented in terms of theorems. As well as, the computation of determinants, inverses, and
eigenvalues and vectors.
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1. Introduction

The symbolic n-plithogenic algebra began with the work of Smarandache [2], where he defined for the first time
the applications of symbolic n-plithogenic sets in building algebraic generalizations of well-known algebraic
structures. Plithogenic matrices for various values of n are a vivid example of the applications of plithogenic sets
in the study of algebraic structures and their properties related to them.

The main difference between symbolic n-plithogenic algebraic structure and n-refined neutrosophic structure is
the definition of the multiplication operation, where the multiplication between the sub-indices is defined as
follows:

P;P; = Prax(i,j)- FOr more details about similar systems of neutrosophic and refined neutrosophic matrices, see

[12-16].

Symbolic 2-plithogenic rings were defined by Merkepci.et.al [1], 2-plithogenic algebraic structures [3], and 3-
plithogenic algebraic structures [4-6].

Recently, the symbolic n-plithogenic matrices have been introduced for different values of n, see [7-11, 17-18].
The algebraic properties of these matrices were studied widely, especially those which are related to the
diagonalization problem such as eigenvalues, eigenvectors, and inverses.

In general, the symbolic n-plithogenic square real matrix is defined with the following formula:

F = Fy + X, F;P;, where F; are s-square classical matrices with real entries.
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This has motivated us to follow these efforts, where we show the concept of 16 plithogenic/17-plithogenic matrices
with some of their algebraic properties.

2. Main Discussion

Symbolic 16-plithogenic matrices

Definition:

The square symbolic 16-plithogenic matrix is defined as follows:
A= Do + Y18, AP, ; () nxn 1S SQuare matrix of real entries.
Example.

Consider the symbolic 16-plithogenic matrix:

A:(_l: _99)12(617119& (15 1%21)P2+(§ ;g)Per(gz}zi)PL (:g :421)1’5_:@ :%)Pﬁ
EZ szf;+(65(41—1)})18) ( 1(4{))1313?1;(7 5)P11+(2 8)P12 (21 —9)P13+

21 _—8 P+, :8 Pis (55 _—8 Pig:

Definition.

Let A= A, + Y18, A;P; be a symbolic 16-plithogenic matrix of size n x n, hence:

AR IMIRN

i=0 i=0 i=0

3 2 1 4 3 1
+ det( Al> det(ZAl> P; + det(ZAi>—det<z Al-) P,
i=0 i=0 i=0 i=0 E
5 4 6 5 1
+ det( Al> det( AL> Ps + det( Ai>—det< AL-) Pg
i=0 i=0 i=0 i=0 E
7 6 8 7 1
+ det( Al> det( AL> P, + det( Ai>—det< Al-) Pg
i=0 i=0 i=0 i=0 E
9 8 10 9 1
+ det( Al> det( AL> Py + det(ZAi)—det(ZAi) Pio
l i=0 L i=0 i=0 ]
10 - 12 11 1
+ det( AL> det( Al> Py + det(ZAl)—det( Al-) Pi,
L i=0 L i=0 i=0 L
12 . 14 13 .
+ det( AL> det( Al> Pz + det( Al-)—det( Al-) Py
L L i=0 L i=0 i=0 E
r 14 r 16 15 b
+ |det (Z Al> - det( AL) P15 + det( AL) - det( AL) P16
L i=0 i=0 ] L i=0 i=0 ]

Theorem1.
Let A= Ay + Y18, A;P; be a symbolic 16-plithogenic matrix of size n X n, hence:
1. Aisinvertible if and only if det A is an invertible symbolic 16-plithogenic real number.
2. AT =007 H [0 A) T = 80T P+ [(BE0A) T = (Blo M) TP + (B 807 -
(XA ) 1P

+ [ 807 = T 8D 7R + [ (25,

8) " = (B8 Ps + (i 8071 -

(Zi0ny) ]Pe +HEL AT = o A) TP + [ 180 = B0 M) 1P + [ )7 —
CLoA) MNPy + (X1 A) ™ = (oo ) 1Py + [ 8D = 1208071 1P + [ 1Ai)_1 -
CEod) P + [(A) T CEo0) P + [ Ai) L= (B0 A) TPy + [( 2i) -
(EHo8) ™ Prs + [(B1 )71 = (ZE04) | Pre.

Definition.

Let r =1, + 218, ;P; be a symbolic 16-plithogenic real number and A= A, + Y18, A;P; be a symbolic 16-
plithogenic square real matrix, then r is called symbolic 16-plithogenic eigen value if and only if AX = rX.
X is called symbolic 16-plithogenic eigenvector.

64
DOT: https://doi.org/10.54216/1]NS.230306
Received: August 17, 2023 Revised: November 26, 2023 Accepted: January 27, 2024



https://doi.org/10.54216/IJNS.230306

International Jonrnal of Neutrosophic Science (IINS)

Vol 23, No. 03, PP. 63-76, 2024

Theorem?2.

Letu =uy + Zilflu P, € 16 — SPy, X = X, + Y15, X;P; be a symbolic 16-plithogenic real vector, then u is eigen

value of A= Ay +

Theorem3

An=A0n+P1 (

Theorem4.

Let A= A, + Y18, A;P; be a square 16-plithogenic invertible real matrix, then:
1). det(A™1) = (detA)™?

2). det At = detA

detA.detC;C =C, +

3). det(A.C) =

Definition.

Let A= Ay + Y18, A, P; be a symbolic 16-plithogenic real square matrix, then:
A is called orthogonal if and only if At= A~1,

Theoremb.

A is orthogonal if and only if Z{zo A;; 0 <j < 16 are orthogonal.
Proof of theorem1.

1). Let A= A, + Y15, A, P;, then A is invertible if and only if there exists T = T, + Y.1, T; P; such that:
A X T = Uyyp, hence:

DOIL: https:

S A P with X as the correspondlng eigen vector if and only if:
’ o U; is eigen value on oAy with Y7_ X; as eigen vector with 0 < j < 16.

n 3
Al-) P, + ( A;
i=1

i1-

,_.
||M\1
o

Py, +

16
i=1 GiP;.
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AOTO = Unxn

Z Zn—%&

Onxn

Onxn

T; = Onxn
T; = Onxn
T; = Onsn
T; = Onsn
T; = Onxn

=0

\i

T; = Opxn

%

i

2.

i

10
1
12
13
14
15

i
i
i
i
i
i

10

zAizTi_zAizTi = Onxn

i

11
12
13

zAizTi_zAizTi = Onxn

i

14
15

DAY T A T = Oy

i

i
i
i
i
i
i

_ZAiZTi = Opxn

10
T;

11

12

13

14

15

16

i=
i
i
i
i
i

DAY T A T = Oy

i

zAizTi_zAizTi = Onxn

i

zAizTi_zAizTi = Onxn

i

)

10
i=
11
12
13
14
15
16

=0

i

=0

i

i

\z

This implies that:

A;) # 0 forall 1 < j < 16, so that det(4) is invertible in 16 — SPg.

2). It holds directly as follows:
Al-)_lfor 1 <j < 16, hence:

)

Hence det(Y]

4

ATy = Upxn

J
i

T, = (X

J
i
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A=A+ [(Z%:o A)™ = A0_1]P1 +[(? oA DT = ()P + [E 0D - o A) TP +

[(B18)7 = BLoA) P + [ (B 8) T — Chod) | Py + [<zi=1Ai)—1—(2?=0Ai)‘1]P6+
(1807 - (B A)- 127 + (5, 807 = (Lo APy + (51 807! = (B 8) 1Py +

[(E28)7 = X0 A) Py + (T80 = 20 M) 1]P11+[(Zz 1A) L= 8) P, +
[(B12, 807" — (T2 8) " 1Pyt [T, 807" — (TEo ) 1P+ [(TE, 8) " = (T2 807 Pus +

[(Zi:l A)T - (Zi:o Ai) ]Pm-
Proof of theorem2.

It is clear that r is an eigen value of A with X as an eigen vector if and only if:
AX=rX, Which is equivalent to:
j

Z ZX anXl 1<j<15

i=0
WhICh |s equwalent to:
_oTi isan eigen value of ¥.J_  A; with Y)/_, X; as an eigen vector forall 1 < j < 16.

Proof of theorem4.

1). detA™ = det(8y™") + Py[det(Tio )7t — det (Ao )] + [det (T2, M)t — det (X, A) 1P, +
[det (X7, )7 — det (B A) '1Ps + [det (i, A) ™ — det (B, A) 1P, + [det(Ziszl A) -
det(TioA) | Ps + [det (B, 8) 7 — det (T A)) ™ | Ps + [det (B4 A) ™" — det(Z8oA) 1P, +
[det(2?=1 D)™t = det(X]_o8) 7 1Pg + [det (7, A) 7" — det (B, Ai)_l]P9 + [det (X2, A) ™ —
det(X7-oA) 1Pyo + [det(Xil, A) ™ — det (X2 A) 1Py + [det (X2, A) ™! — det (X} oA ) ]P12
[det(Xi2, A) 7" — det(Xi2o ) 1P + [det (X2, A) ! — det (X123, A) Py + [det( )

det(NiZyA) 7" ]P15 + [def(2i1=61 A)™ = det(Ti5, Ai)_l] Pic = (detA)™t,

2). Af= At + AlfP1 + Athz + ALt P3 + A4tP4 + As'Ps + As"Py + APP, + Ag'Pg + A" Py + Mgy Py +

A1 "Pyy 4+ Ao Py + A3 Pig + A Py 4+ A5 Pys + APy

detA'= det(A,") + [det(Ti=o ;") — det(8e")]Py + [det(TEo A;F) — det(Tieo f)]PZ + [det(TioA") —
det(T2oA")|Ps + [det(TioAF) — det(Tio APy + [det(Tio AF) — det (o A)]Ps +
[det(Ef-04i") — det (Z2.0 A")]Ps + [det(T]-0 ;") — det (£2, Ait)]P7 + [det(XEo Ait) -

det (X0 A;")]Ps + [det(Ti=o AL) — det (T8, Ait)]Pg + [det(Ti% A" — det (o A)|Pio +
[det(Ti2oA") — det (12 AF)|Piy + [det(Ti20 A7) — det (X1 t)]Plz + [det(z 30,°) —

det (Z12,A,%)|Pis + [det(Tio A:F) — det (B2, A,°)| P + [det( 500" — det (THo0:)]Pis +
[det(TiA") — det (Ti2A")|Pie = det(dy) + [det(Ti,A) — det(Ao)]Pl [det(z oA —

det(Xi_o AP, + [det(T, A) — det(Ti, ADIP; + [det(Tio A) — det(TE, AP, + [det(TF,A;) —
det(TioA)|Ps + [det(Tf_oAy) — det(Xi-, A;)|Ps + [det(Z A) —det(T_ AP, + [det(Zi'io A) -
det(ZZ:o Ai)]Pg + [det(Z?:o A) — det(Z?:a Ai)]P9 [det( A D)= det(Z A; )]P10 + [det(Z A) —
det(X12 APy + [det(Ti2, A) — det(Tit, APy, + [det(Z A) — det(Z 2,0)]Py3 + [det(Z 0l —
det(X12, APy, + [det(Ti,A;) — det(Bi2, A)|Pys + [det(zlz A) — det(T13, A)|Pre = detA.

3). we have:
A.C = DoCo+ [XioAi Xieo Ci — BoColPy + [XF0 8 Xino Ci — Xico Ai Ximo CilP, + [Xi-0 A 270 C

oM Ximo CilPs 4 [Xio A Xino Ci — i3=0 A Y Bi]P4 + [Z?:o DY oCi— ?:o A Yo Ci]PS +
[Z?:o AiZ?:o Ci - ?:0 AiZ?:o ] [ A Z oAi Z?:o Ci]P7 + [ A Z

Z 0 CilPs + [ ?=0Ai2 Zz 0.“1 C]P9 [ ilgoAiZilgoCi_Z Z oC]Plo

[ A YioCi— %EoAizzﬁoc]PuHZ A Z Ci—Xio Z C]P12+[Z_ A Y3 C

=0 A Y20 CilPis + [Xi20 A Xi20 € — 212 A Zl3oC]P14+[ YAy Z 0Ci —ZilioAiZzlio CL']P15 +
[211:60 AiZilzﬁo Ci - 11=50 AiZilzo Ci]Plé-
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det(A.C) = det(A,Co) + [det(Xi_oA; Xizo C;) — det(DoCo)1Py + [det (Bf_ Ay Xi—o C) —

det(Ti—oA; Xizo CHIP, + [det (Xi_o A1 Xioo €) — det(Xioo A; Ximo C)IPs + [det (Tio Ay o Ci) —
det(TioA; Xioo CIP, + [det(Ti_o A Xioo C;) — det (Tio Ay Xioo C)]Ps + [det(Te-o A Ty C) —

det (XP_0A; X320 C)|Ps + [det (R_g A Y= C)) — det (T5_o Ay T80 CDIP; + [det (TE, A X8, C) —

det (X0 0i Y7o C1Pg + [det (Ti-o A; Xi— €) — det (T o A; X2 CDIPy + [det (X120 A; 212 C) —

det (X7-o 8 Xi-o C)1P1o + [det(Xi2o A X120 C) — det (X2 A; X120 C)IPiq + [det (X120 A; X112, C) —
det (211:10 4A; Zilzlo C)]P;, + [dEt(ZiI:BO A; Zi1=30 C;) —det (211:20 A; Zi1=20 C)Pi3 + [det(Zilio 4; Zilio C) —
det (T2 8; X120 CIPy, + [det(TiZ, A 212, C;) — det (Ti2 Ay X120 C)]Pys + [det(TiS A 218 C) —
det (X150 8; 215, C.)|Pis = det(Ag)det(Co) + [det(X)_, A). det(T)_, C;) — det (D). det(X)_} C;_y)]P: =
det(A)det(C); 1 <j < 16.

Proof of theorem5.

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

Ao' + 2 AP =00 [(A)_l - A0_1]131 + [(Z%:o Ai)_l - (Zi1=0 Ai)_l] P, + [(Z?=1‘Ai)_1 - (Ziz=o Ai)_l] P; +
[(Z?q Ai)_l - (2%, Ai)_l] P+ [(A)_l - (ko Ai)_l] Ps + [(2?=1 Ai)_l - (T Ai)_l] P + [(ZZ:1 Ai)_l -

(200 '] Py + [(208) ™ = (080 ] P+ [(B2080 " = (080 2o+ (12480 = (520807 P
(B0 7 = (212 8) 7| P+ [(B218) 7 = (B08) 7| Pz + (BB )™ = (Z12080) | Pus +

[(Ziliﬂi)_l - (2, Ai)_l] Py + [(21'131 8)" - (ZH Ai)_l] Pys + [(Zi1=61 )" - (T, Ai)_l] P16, thus:

Aotz Ao—l
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This implies that:
Ayf= 0,71
oA = Xloa)™
ol = Xioa) ™
o0 =Xl
ol = Tl
i5=0 Ait = (Zis=0 Ai)_l
ol = (Tioa)?
o0t = o)™
t=o0 Af = o)™,
oA = (A
l_1£0 Ait = (Zilgo Ai)_l
208t =N
200 = (T80
200 = X380
200 = (i a)™
5000 = (208"
i1=60 Ait = (Zil=60 Ai)_l
Symbolic 17-plithogenic matrices:
Definition:
The square symbolic 17-plithogenic matrix is defined as follows:
A= Ay + X1 AiP; 5 (U) nxn IS SQuare matrix of real entries.
Definition.
Let A= A, + Y17, A;P; be a symbolic 17-plithogenic matrix of size n x n, hence:

BT S

P +
i=0 i=0 i=0

A

detA = det(4y) +

P; + |det

()
el
2)

w
B
|
Q.
[¢]
-t
7 N
(Ng D
g
N~

Py + det( (

. - g 3 :

i || Pis + det( Al-) - det( Al-) Py
/ . i=0 i=0 /|
Pis + det( ( )

- '17 '16 .
+ det( Ai> — det( Al-) Pi;
L i=0 i=0 |
Theoreml.

Let A= A, + Y17, A;P; be a symbolic 17-plithogenic matrix of size n x n, hence:
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1. Aisinvertible if and only if det A is an invertible symbolic 17-plithogenic real number.

2. A=A 4 [CElo )T = A0 TP +H [EReA) T - B0 A) TR + [EE A0 -
(TR0 ) 7P + [Ty )7 = (Blo M) 7P + [(ZEa )7 = (Blo 807 P + [ (T, 8071 -
(55080) | Po + (1 8) ™ = (B0 A) 1Py + [(E8y 407 — (B0 ) 1P + [(BPy 4) 7" -
(B0 M) TPy + [(B2 A0 ™ = (B0 A) 7 Pro + [(Ti2: 8071 = (B2 A) Py + [(Bi2, )71 =
(TH0A) 1Py + [(0) 7 = (120 8) 71 Pys + [T 407 = (B0 80 11Py + (215 4) 7 -

(TH0 8D Prs + [ T8 807 = (T1208) 7 | Pis + (B, 807 = (218 8)711P.

Definition.
Let r =1, + X}, 1;P; be a symbolic 17-plithogenic real number and A= A, + Y.}7, A;P; be a symbolic 17-
plithogenic square real matrix, then r is called symbolic 17-plithogenic eigen value if and only if AX = rX.
X is called symbolic 17-plithogenic eigenvector.
Theorem2.
Letu = ug + Y37, u;P; € 17 — SPg, X = X, + Y17, X; P; be a symbolic 17-plithogenic real vector, then u is eigen
value of A= A, + ¥}/, A;P; with X as the corresponding eigen vector if and only if:

!_ou; is eigen value of ¥7_ A; with ¥7_ X; as eigen vector with 0 < j < 17.

Theorem3.
n

s [(Ga) - (Sa) (S (£ ()

i=0 i=0

4 n 3 n] 5 n 4 n 6 5 n
. zAi) (3o | (ZAi) _(ZAi) P+ (ZA,.> _@Al) P,
i=1 i=0 i=1 i=0 i=1 i=0
7 n 6 n] [, 8 n 7 n 9 n 8 n
+ Al — A; P, + ( Ai> —( Al-) Pg + (ZA,-) —< Al> Py
i=1 i=0 | \i=1 i=0 | | \i=1 i=0
. ;

[N
S

=
S

0 i f0
>

~_ L T
:::U

I
o

'

i
A
:u

| |
P N e
=II

B

(2
()]
() e 20
(2] |2
(&) 7|2
2

i=1 i=0 | [ \i
TheoremA.

Let A= A, + Y17, A;P; be a square 16-plithogenic invertible real matrix, then:
1). det(A™1) = (detA)?

2). det At = detA

3). det(A.C) = detA.detC;C = Cy + Y17, C;P;.

Definition.

Let A= A, + Y17, A;P; be a symbolic 17-plithogenic real square matrix, then:
A is called orthogonal if and only if A'= A7,

Theoremb.

A'is orthogonal if and only if Y./_ A;; 0 <j < 17 are orthogonal.

Proof of theorem1.

1). Let A= Ay + Y17, A;P;, then A is invertible if and only if there exists T = T, + Y17, T; P; such that:
A X T = Uy,xn, hence:

.~.
I~
ut
=
> o
=~
A

B

M= Ik
>
|
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AOTO = Unxn

Z ZTl- — ATy = Open

g g g g g g g g g g g g g 8 B g
g g g g g g g g g g g g g g g g
- - Q Q S QS S S Q Q Q . . . . =)
__ I I I I I I I Il Il Il I I I I Il
Ti = = I = I I = = = = = Sy Sy =
12_; RN AN ER NI SN ERT N RN EEIAN EE N RN EEIAN EE AN RN ERIAN
g Sl Sl g g g g g g g g g g g g
12__2 __3 A_:u_.4 il o i~ il © Mo,z.memHZFQZFBZ.FMZFHZFMZM
I | | I | I _ I I I I I | | |
Ti = = = I = I = = = = = Sy Sy =
zv/___3 __4 il 10 il © I il © __92__12 Z.muz.mBZ.FMZ.FHZ.FMZ.FUZ.F
g < < < < g g < < < < < < <
zv/d__3 __4 i w il i~ il o __92.:.wz.muz.muz.mBZ.FMZ.FHZ.FMZ.FUZ.F

\

This implies that:

ATy = Upxn

A;) # 0forall 1 <j <17, so that det(A) is invertible in 17 — SP.

J
i

Hence det(}]
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2). It holds directly as follows:
I T = (Z)_,A) for1<j <17, hence:
A=A+ [(Z}:o A)™ = A0_1]P1 + [(Z oA DT = ()P + [(E )T - T A) TP +

(L1807~ Gl A)-l]a, +|(Ea) T - @)Y P+ [<zi=1Ai)—1—(2?=0Ai)‘1]P6+
(571807 = (5o 8) 1Py + [, 80 = (BLo 8) 1P + (51 807" = (B0 8071y +
(5280 — (52g )]P10+[(z 18071 = (80P + Q12 A)—l—(z%;oAa-l]Pm
(B2, 807 = (01208071 Pus+ [T 807 — BEom) 1Pt [(T128) 7 — (BH2680)7Y Pis +
(8,807 = (Z108) | Pus + (18071 = (B2 8) 7Py

Proof of theorem?2.
It is clear that r is an eigen value of A with X as an eigen vector if and only if:
A.X = r.X, which is equivalent to:
A oXo = rOXO
J

Z ZX ZnZXl 1<j<17

i=0
W'hICh |s equwalent to: _ _
Y!_,7; is an eigen value of ¥/_, A; with ¥7_ X; as an eigen vector forall 1 < j < 17.
Proof of theorem4.
1). detA™ = det(8y™") + Py[det(To )7t — det (Ao )] + [det (B2, M)t — det (X, A) 1P, +
[det(Xi, A) ™" — det(Xio A)'1P; + [det (X, A) ™" — det (X, A) 7P, + [det(ZiS:l Ai)_l
det(TioA) | Ps + [det (B, 8) 71 — det (T A)) ™ | Ps + [det (B4 A) ™" — det(Z8oA) 1P, +
[det(Xf, A) ™" — det(T]o A) 1P + [det (X7, 4) ™" — det (TP, Ai)_l]P9 + [det (X1, 4) 7" -
det(X7-oA) 11Pyo + [det(Xil, A) ™ — det (X2 A) 1Py + [det (X2, A) ™! — det (X} oA )" ]P1z
[det (513, A) ™" — det (512, A) 1Pys + [det (81, A) 7! — det(813,0) 1Py + [det (T15, 4))

det (T A) Y| Prs + [det(T18, 8)7F — det (812, 8,) | Prg + [det (B, 8) ™" — det (N1 4) 1Py, =
(detA)™1.

2). A'= A" + AP+ Athz + A5 P3 + A4tP4 + A" P+ AP + A7tP7 + Ag'Pg + Ag' Py + Ay Py +
A11tP11‘|'A12 Py + Di3"Pig + Ay Py + A5 Pis + Ay Py + Ay Pry

detA'= det(A,") + [det(Ti=o ;") — det(8e")]Py + [det(TEo A;F) — det(Tieo f)]PZ + [det(TioA") —
det(T2oA")|Ps + [det(TioAF) — det(Tio APy + [det(Tiio AF) — det (o A)]Ps +

[det(Ef-04i") — det (Z2.0 A")]Ps + [det (T2 ;") — det (2, Ait)]P7 + [det(XEo Ait) -

det (2;0 Ait)]PS + [det(z;?=0 A) —det (T8, 0,5)]Py + [det(Ti2AY) — det (Ti-o AF)]Pro +
[det(z A" —det (T2 f)]Pn + [det(Ti2 A1) — det (T, t)]Plz + [det(z 30 —
det (T2,4,)]Pis + [det( oA") —det (12, 0.1)]|Pyy + [det( 15,0") —det (T, 0,)]Pis +

[det(z 6, A;") — det (X135, t)]Pl(, + [det(THoA") — det (T18 A)|Py7 = det(Ay) + [det(To A) —
det(Ag)1P; + [det(X7_,A;) — det(Xi_, AP, + [det(XF o A;) — det(XF_,A)]Ps + [det(Ti,A) —
det(TioA)]P, + [det(Zi';:o Ai) —det(Xis Ai)]Ps + [det(2?=o A) - det(Z?:o Ai)]Ps + [det(ZLo A) —
det(Xf_o APy + [det(To Ay) — det(X7_g AD1Pg + [det(X7-, A;) — det(Xf_, APy + [det(R[2,A;) —
det(Z;LoAi)]Plo + [det(Z%ioAi) - det(Z%E0 APy + [det(X 12, 4) — det(Z oA )Py + [det(Z 0l —
det(T}2,A)]1P3 + [det(Tiy A)) — det(Bi2o APy, + [det(Ti5, A;) — det (T, A)|Pys + [det(TiS, A) —
det(T15,A;)| P + [det(Z12, A)) — det(Bie, APy, = detA.

3). we have
A.C = DoCo+ [Xlg A Xico Ci — BoColPy + [XFoo 8 Xino Ci — Xico Ay i oC]Pz +[ZioAi Xiso
ol Xico CilPs + [T M Yo G — i3:0 A Yo, Bi]P4 + [Zl= i X320 C 00 Yo C; ]Ps
(08 200 Ci = Xino Ay Koo C ] + X0 A Z A o Ci]P7 +[ P08 X0 C
0D X0 CPg + [X7-0 A X7 G — X2 olil C ]P9 [ %04 1'120 Ci = Xieo b Xio Ci]Plo +
[Zido A Xi2o G — X120 A 212 Ci ]P11 +[XiZ Z -2k Z C; ]P12 + X200 220 Ci —
200 X120 CilPys + [Xi20 A X120 Ci — i1=30 A XS C ]P14 + [ ol Z — YA X1k € Pys +
(2180 A: 2180 € — 2120 8 X120 Ci| Prs + [2120 8 20 124y Zl=o Cl]P17'
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det(A.C) = det(A,Co) + [det(Xi_oA; Xizo C;) — det(DoCo)1Py + [det (Bf_ Ay Xi—o C) —

det(Ti—oA; Xizo CHIP, + [det (Xi_o A1 Xioo €) — det(Xioo A; Ximo C)IPs + [det (Tio Ay o Ci) —
det(Xi_oA; Xioo COIP, + [det (T A Xi-o C;) — det (Tiog A oo C|Ps + [det(Be_o Ay X, C) —

det (XP_0A; X320 C)|Ps + [det (R_g A Y= C)) — det (T5_o Ay T80 CDIP; + [det (TE, A X8, C) —
det (X0 0i Y7o C1Pg + [det (Ti-o A; Xi— €) — det (T o A; X2 CDIPy + [det (X120 A; 212 C) —
det (Ti—o A Xi—0 CDIPyo + [det (X120 A; X120 C) — det (1% A; 1% CH1Pyy + [det (X2, X2, C)) —
det (211:10 4A; Zilzlo C)]P;, + [dEt(ZiI:BO A; Zi1=30 C;) —det (211:20 A; Zi1=20 C)Pi3 + [det(Zilio 4; Zilio C) —
det (T2 8; X120 CIPy, + [det(TiZ, A 212, C;) — det (Ti2 Ay X120 C)]Pys + [det(TiS A 218 C) —
det (211:50 AT, Ci)]Pls + [det (X2, A; X112, C) — det (X180 A; X186 C)1Py; = det(Dy)det(Cy) +
[det(Z)_, A)-det(X)_, C)) — det (D). det(X)2] Ci_1)]|P, = det(A)det(C); 1 < j < 17.

Proof of theoremb.

A is orthogonal if and only if A'= A™%, hence:

A+ T AP =0T+ [(A) = AP+ (B0 A) ™ = (Bl A) 7P + [T, A) ™ — (B2, A)7H P +

(G 8) ™ = Qo) P+ [(A) 7 = CloA) 1P + [CE, A) ™ = Bo ) P + [ )7 = (B A)7M1P; +

[(CL 8™ = Gl M) P + [ 8D = T A) P + [T A) ™ — T A) P + [T, 807 — T A)HPy, +
[(211=21 Ai)_1 - (lezlo Ai)_l]Pu + [(21131 #i)_l - (leio Ai)_l]P13 + [(211;11 Ai)_1 - (21120 Ai)_l]PM + [(21121 Ai)_l - (Zilio Ai)_l]P15 +
[(21121 Ai)_1 - (lezso Ai)_l]Pm + [(le=71 Ai)_l - (Zilfo Ai)_l]PU‘ thus:
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This implies that:
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Ayf= 0,71
o' = (B a) ™
o' = (o)™
oA = (oA
oA = o)™
o' = (2 Ai)_l
ol = (Toa)™?
oDt = (Xl ™
ol = (a0
oA = (B M)
ilgo Ait = (Zilgo Ai)_l
i1=10 Ait = (211:10 A)_1
200 = (X180
200 = XiE8)™
200 = Qa0
2,0 = (2i0)
i1=60 Ait = ( i1=60 Ai)_l
oA = (XA

3. Conclusion

In this work, we have found the algebraic properties of the symbolic 16-plithogenic/17-plithogenic matrices, where
we have established many theorems that describe the algebraic behavior of these matrices, such as determinants,
inverses, and eigenvalues. Also, the relationships between symbolic 16-plithogenic and 17-plithogenic matrices
and their classical components are presented.
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