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Abstract

This paper is concerned with studying symbolic m-plithogenic vector spaces with finite orders between 6 and 10,
where it defines and characterizes the AH-subspaces, AH-kernels, and AH- linear transformations in five different
symbolic m-plithogenic spaces (6-plithogenic, 7-plithogenic,10-plithogenic vector spaces). Also, we prove many
theorems that describe the computation of the kernels and direct images of the plithogenic AH-linear
transformations.
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1. Introduction

The study of plithogenic vector spaces is a new generalization of the concept of vector spaces, as they differ from
classical vector spaces in that they are not vector spaces but modules over rings [1-3,19]. The generalization of
vector spaces and the study of the properties associated with it is a broad algebraic field in which many deep results
and concepts play an important role in the rest of the branches of algebra [4-12].

AH-substructures were defined in [20] as an applied study on neutrosophic and refined neutrosophic vector spaces
[21], where these substructures were studied, and several results related to them were proved [22]. Many studies
have also been applied to other types of algebraic structures such as matrices and integers [13-16, 24-28].

The development of plithogenic spaces of various orders starting at order 2 and ending at 5 was carried out by
many researchers [3-6], where the structures of the type (AH) related to this type of spaces were studied in addition
to many algebraic dependencies represented by them [23].

Proceeding from this importance, we expanded the study and generalized the results to include five different types
of plithogenic spaces, which are 6-plithogenic, 7-plithogenic, 8-plithogenic, 9-plithogenic, and 10-plithogenic
vector spaces.
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2. Main Results

Definition:

Let V a vector space over the field F, and let 6 — SPx be the corresponding symbolic 6-plithogenic field defined
as follows:

6 —SP: = {d, + X°_, d;P;; a; € F}, we define the symbolic 6-plithogenic vector space as follows:

6
6_SPV={qO+ZqLPL!tlEV}

=1
Definition.
The addition on 6 — SP, is defined as follows:
(do + 251 diP) + (co + 2oy ¢iP) = (do + ¢o) + 2=y (d; + ¢)P;;dj,¢; € V.
multiplication on 6 — SP; is defined as follows:
(dO + 21-6:1 diPi) X (CO + Zi6=1 CiPi) = dOCO + Zi6,j=1 diCiPmax(i,j)l where a; € F, ti ev.
Theorem
(6 —SP,,+,.) Is module over 6 — SP;.
Proof :
LetX = Xo +Zi6=1xiPi,Y = Yo +Zf=1yl-Pi,Z = Zj +Z?=12ipi €6 _SPV

6 6

XY = G+ ¥0) + ) (e +¥DPi = Qo +x0) + ) 0+ 3P =¥ +X
i=1 i=1

X1=X,—X=—x,+ X% ,(—x;)P; such that X + (—X) = 0.

X+0=0+X=X.

LetA = Ao +Z?:1aiPi,B = bo +Zi6:1biPi €5 —SPR,then:

6 6 6
(A + B)X = (ao + bo) + Z(ai + bl) Pi (xO + inpi> = (ao + bo)Xo + Z (ai + bi)xj Pmax(i,j)
i=1 i=1 i,j=1
= AX + BX
6 6 6
AX+Y)= (ao + Z aiPi> (x0 +¥0) + Z(xi +¥) P| = ag(xo +¥o) + z a;(x; + ¥;) Prmax(ij)
i=1 i=1 ij=1

=AX+AY

6 6 6
(A.B)X = ayby + Z aibj Poax(ij (xo + le-Pi> = agbyxy + Z a;ibj Xk Prgx(ij) = A(B.X)
i,j=1 i=1 i,j,k=1

Definition.

Let w;; 0 < j < 6 be subspaces of V, then:

W = {x, + X5, x;P; ; x; € w;} is called symbolic 6-plithogenic AH-subspace.

If w; = w;, forall 0 < j,s < 6, then W is called AHS-subspace.

Theorem

Let W = wy + X5, w; P; be an AHS-subspace of 6 — SP,, hence W is submodule of 6 — SP,.

Proof

LetX =xo + X5, %P, Y =y, + X5, v;P, € W,and A = ay + X¢_, a;P; € 6 — SPg, then:
X=Y=(—y)+X1(x; —y) P;xj—y; Ew;;0<j<6,hence X —Y e W.

A X = agxg + X9 o1 4% Py, jy € W, that is because a;x; € wy.

Definition.

LetL;:V — T be linear transformation between V, T; 0 < j < 6, we define the AH-linear transformation s follows:
L=Ly+X%,LP;:6—SP, > 6— SP; such that:

L(xo + %51 :P) = Lo (%) + Xf_y Li(x)P;.

If L; = L, forall 0 < j,k < 6, then L is called AHS-linear transformation.

Definition.

LetL =Ly + Y5, L;P;:6 — SP, - 6 — SP; be an AHS-linear transformation, we define:

1). AH — ker(L) = ker(Lo) + X5, ker(L,)P;.

2). AH — Im(L) = Im(Ly) + Y-, Im(L))P;

If L is an AHS-liner transformation, then we get the AHS-kernel and AHS image.

Theorem

Let L be an AHS-liner transformation such that L: 6 — SP, - 6 — SP;, then L is a module homomorphism.
Proof
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Let L=1,+ Y% ,[;P; be an AHS-linear transformation, let X = x, + X6, x,P;,Y = yo + Xo_, y;P, € 6 —
Spv,A = Qg + Zl‘6=1 alP,_ E6— SPR, then.

6
LX+Y)=1 =L0(x0+y0)+ZL0(xi+yi)Pi

i=1

G0+ Y0) + ) G+ y) P,

i=1

= [Lo(xo) + Z Lo(x;) Pi| + [Lo(yo) + Z Lo(y:) Pi] = LX)+ L(Y)

6 6
L(A.X) = L|(apx,) + Z a;Xj Prax(ij) | = Lo(aoxo) + Z Lo(@iX;) Prmax(ij)

i,j=1 i=1

6
= aplo(0) + )" ailo(%) Prax = A- LX)

i=1

Theorem

Let L be an AH-liner transformation, then:

1). AH — ker(L) is n AH-subspace of 6 — SP,.

2). AH — Im(L) is n AH-subspace of 6 — SP;.

Proof

1). Since ker(L;) is a subspace of V, then:

AH — ker(L) = ker(Ly) + X._, ker(L;) P; is an AH-subspace of 6 — SP,.

2). Since Im(L;) is a subspace of T, then:

AH — Im(L) = Im(Ly) + X_, Im(L;) P; is an AH-subspace of 6 — SP;.

Definition:

Let VV a vector space over the field F, and let 7 — SP be the corresponding symbolic 7-plithogenic field defined
as follows:

7 —SPp = {dy + X/, d;P;; a; € F}, we define the symbolic 6-plithogenic vector space as follows:

7
7_SPV={qO+ZqLPL'tlEV}

i=1
Definition.
The addition on 7 — SPy, is defined as follows:
(do +X7=1 diP) + (co + Xi-1ciP) = (do + ¢o) + X]=1(di + ¢)Pi;dc; €V,
multiplication on 7 — SPy is defined as follows:
(do + X721 diP) X (co + X1o1 ¢iP) = doco + X jo1 diCiPmax(i,j), Where a; € F,t; € V.
Theorem
(7 — SP,,+,.) Is module over 7 — SPg.
Proof :
LetX = Xo +Zl~7:1xl-Pl-,Y = Yo +Zl~7=1yl-Pi,Z = Zy +Zi7:12ipi e7 _SPV
7 7

XY = Cio+y0) + ) G+ Y0P = 0o+ %)+ ) O +x)P = ¥ +X

i=1 i=1
X.1=X,—X=—xy+ X/_,(—x;)P; such that X + (—X) = 0.
X+0=0+X=X.
LetA = Ao +Zi7:1al-Pl-,B = bO +ZL"7=1biPi e7 _SPR,then:

7 7 7
(A+B).X =|(ay + by) + Z(ai + b)) P; (xo + inPi> = (ag + bg)xy + Z (a; + b)Xj Prax(ij)
i=1 i=1 =1
= AX + BX
7 7 7
AX+Y)= (ao + Z aipi> (%0 +¥0) + Z(xi + ¥ P| = ag(xo +¥o) + Z a;(x; + ¥;) Pmax(ij)
=1 i=1 ij=1
=AX+AY

7 7 7
(A.B)X = agby + Z aibj Prmax(ij) (xo + le-Pl) = agbyxy + Z aibj Xk Pmax(ij) = A(B.X)
ij=1 i=1 ij k=1

Definition.
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Let w;; 0 < j < 7 be subspaces of V, then:

W ={x, + X7_, x;P;; x; € w;} is called symbolic 7-plithogenic AH-subspace.

If w; = w, forall 0 < j,s <7, then W is called AHS-subspace.

Theorem

Let W = wy + 27—, w;P; be an AHS-subspace of 7 — SP,, hence W is submodule of 7 — SP,.

Proof

LetX = Xo + ZzzlxiPi,Y =Yo + Zi7:1yiPi € W, and A = Ao + ZzzlaiPi eE7— SPR, then:
X=Y=(—y)+Xoi(x; —y) P;xj—y; Ew;0<j< 7 hence X —Y e W.

A.X = agxg + X joq aiX; Py, jy € W, that is because a;x; € wy.

Definition.

Let L;:V — T be linear transformation between V, T; 0 < j < 7, we define the AH-linear transformation s follows:
L=1Ly+Y,LP;:7—SP, - 7 — SP; such that:

L(xo + X721 x;P;) = Lo(xo) + X7y Li(x)P;.

If L; = L, forall 0 < j,k < 7, then L is called AHS-linear transformation.

Definition.

LetL =Ly + Y7, L;P;:7 — SP, = 7 — SP; be an AHS-linear transformation, we define:

1). AH — ker(L) = ker(Ly) + X./_, ker(L;)P;.

2). AH — Im(L) = Im(Ly) + X7_, Im(L,)P;

If L is an AHS-liner transformation, then we get the AHS-kernel and AHS image.

Theorem

Let L be an AHS-liner transformation such that L: 7 — SP, — 7 — SP;, then L is a module homomorphism.
Proof

Let L =1,+X7_,;P;, be an AHS-linear transformation, let X = x, + X7, x;P;,Y =y, + X/, VP, € 7 —
SPy,A=ay+ Y% ,a;P; €7 — SPg, then:

(xo +y0) + Z(xi +y) P

i=1

7
LXK +Y) =1L = Lo(o +Y0) + ) Lo +¥) Py

i=1

+

Lo(to) + ) Lo(x) Pe| + [LoG) + ) Lo(yi)Pi] = LOO + L)

7 7
L(A.X) = L|(agx,) + Z a;Xj Prax(ij)| = Lo(aoxo) + Z Lo(ai%j) Pmaxci

i,j=1 i=1

7
= aOLO(XO) + z aiLo(xj) Pmax(i,j) = AL(X)

i=1

Theorem

Let L be an AH-liner transformation, then:

1). AH — ker(L) is n AH-subspace of 7 — SP,,.

2). AH — Im(L) is n AH-subspace of 7 — SP;.

Proof

1). Since ker(L;) is a subspace of V, then:

AH — ker(L) = ker(Ly) + X.7_, ker(L;) P; is an AH-subspace of 7 — SP,.
2). Since Im(L;) is a subspace of T, then:

AH — Im(L) = Im(Ly) + Y-, Im(L;) P; is an AH-subspace of 7 — SP;.

Definition:

Let V a vector space over the field F, and let 8 — SPr be the corresponding symbolic 8-plithogenic field defined
as follows:

8 —SPr = {dy + X2, d;P;; a; € F}, we define the symbolic 8-plithogenic vector space as follows:

8
8_SPV={q0+ZqLPL'tlEV}

=1
Definition.
The addition on8 — SP;, is defined as follows:
(do + Z?:1 d;P) + (co + Z?=1 ciP) = (do +¢o) + Z?=1(di + c)P;; dj, ¢ ev.
multiplication on 8 — SP; is defined as follows:
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(do + X1 diP) X (co + Xy ¢iPy) = doco + X7 joq diCiPmax(i,j), Where a; € F,t; € V.
Theorem
(8 —SPy,+,.) Is module over 8 — SPg.
Proof :
Let X = xo + X8y %P, Y = yo + 2oy ¥iP;, Z = 2o + X}, z;P; € 8 — SPy.
8 8

X4V =G+ y0) + ) (4 ¥0Pi = G+ %) + ) G+ x)P =¥ + X

i=1 =1
X1=X,—-X=—x,+ X% ,(—x;)P; such that X + (—X) = 0.
X+0=0+X=X.
LetA = Aoy +Z?:1al-Pl-,B = bO +Z?=1bipi €8 —SPR,then:

8 8 8
(A + B)X = (ao + bO) + Z(ai + bl) Pi (xo + inpi> = (ao + bo)xo + Z (ai + bi)xj Pmax(i,j)
i=1 i=1 i,j=1
= AX + BX
8 8 8
AX+Y)= (ao + Z aiPi> (x0 +¥0) + Z(xi + ¥ P| = ag(xo +¥o) + z a;(x; + ¥;) Prmax(ij)
i=1 i=1 i,j=1
=AX+AY

8 8 8

(AB)X = aobo + Z aibj Pmax(i,j) (.X'O + inPl) = aoboxo + z aibj kamax(i,j) = A(BX)
i,j=1 i=1 i,j,k=1

Definition.

Let w;; 0 < j < 8 be subspaces of V, then:

W = {x, + X5, x;P; ; x; € w;} is called symbolic 8-plithogenic AH-subspace.

If w; = w;, forall 0 < j,s < 8, then W is called AHS-subspace.

Theorem

Let W = wy + X8, w;P; be an AHS-subspace of 8 — SP,, hence W is submodule of 8 — SP,.

Proof

LetX = Xo + Z?zlxiPi,Y = Yo + Z?=1yl‘Pi ew, and A = Ao + Z?zlaiPi €8 — SPR, then:

X=Y=(—y)+ X0 —y)P;x;—y; Ew;0<j <8 hence X —Y e W.

A X = agxo + XF =1 ;% Py jy) € W, that is because a;x; € w;.

Definition.

Let L;:V — T be linear transformation between V, T; 0 < j < 8, we define the AH-linear transformation s follows:

L=Ly+Y%,L;P;:8—SP, - 8— SP; such that:

L(xo + X1 %:P) = Lo (%) + Xy Li(x)P;.

If L; = L, forall 0 < j, k < 8, then L is called AHS-linear transformation.

Definition.

LetL =Ly + Y%, L;P;:8—SP, > 8 — SP; be an AHS-linear transformation, we define:

1). AH — ker(L) = ker(Lo) + X5, ker(L;)P;.

2). AH — Im(L) = Im(Ly) + X5, Im(L;)P;

If L is an AHS-liner transformation, then we get the AHS-kernel and AHS image.

Theorem

Let L be an AHS-liner transformation such that L: 8 — SP, — 8 — SP;, then L is a module homomorphism.

Proof

Let L =1,+ Y5 ,l;P; be an AHS-linear transformation, let X = x, + X%, x;P;,Y =y, + X5, y;P; €8 —

SPy,A=ay+ Y%, a;P; € 8— SPg, then:

G0+ Y0) + ) G+ 9D P,

i=1

8
LX+Y)=1L =L0(x0+y0)+ZL0(xi+yi)Pi

i=1

= + = L(X) + L(Y)

LoGxo) + ) oG P+ [Lo0) + ) Lo Py
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8 8
L(A.X) = L|(agx,) + Z a;Xj Prax(ijy | = Lo(aoxo) + Z Lo(@ix;) Prmax(ij)

i,j=1 i=1

8
= aplo(x0) + )" ailo(%) Prax = A- LX)

i=1

Theorem

Let L be an AH-liner transformation, then:

1). AH — ker(L) is n AH-subspace of 8 — SP,,.

2). AH — Im(L) is n AH-subspace of 8 — SP;.

Proof

1). Since ker(L;) is a subspace of V/, then:

AH — ker(L) = ker(Ly) + ¥5_, ker(L;) P; is an AH-subspace of 8 — SP,.

2). Since Im(L;) is a subspace of T, then:

AH — Im(L) = Im(Ly) + X5_, Im(L;) P; is an AH-subspace of 8 — SP;.

Definition:

Let VV a vector space over the field F, and let 9 — SP; be the corresponding symbolic 9-plithogenic field defined
as follows:

9 —SP; = {dy + Xi-, d;P;; a; € F}, we define the symbolic 8-plithogenic vector space as follows:

9
9_SPV:{qO+ZqLPL'tlEV}

i=1
Definition.
The addition on9 — SPy, is defined as follows:
(dO + Zigzl diPi) + (CO + Zigzl CiPi) = (dO + CO) + Z?:l(di + Ci)Pi ; d], C]' ev.
multiplication on 9 — SPy, is defined as follows:
(do + Xi=1 diP) X (co + Xi=1 ¢;P) = doCo + X7 joq diCiPmax(,j), Where a; € F, t; € V.
Theorem
(9 —SP,,+,.) Is module over 9 — SP;.
Proof :
Let X = xo + X7 x;P, Y = yo + X1 yiPi, Z = 20 + %i-1 ZiPi € 9 — SPy.

9 9

XY = Cio+y0) + ) G+ Y0P = 0o+ %)+ ) 0 +x)P = Y +X
i=1 i=1

X.1=X,—X = —xo + Y0, (—x;)P; such that X + (=X) = 0.

X+0=0+X=X.

LetA = Ao +Z?=1al-Pl-,B = bO +Z?=1bipi €9 _SPR,then:

9 9 9
(A + B)X = (ao + bO) + Z(ai + bl) Pi (xo + ZXiPi> = (ao + bo)xo + Z (ai + bi)xj Pmax(i,j)
i=1 i=1 i,j=1
=AX + BX
9 9 9
AX+Y)= (ao + Z aipi> (x0 +y0) + Z(xi + ¥ Pi| = ag(xo +y0) + Z a;(%; + ¥;) Pmax(i )
i=1 i=1 i,j=1
=AX+AY

9 9 9

(AB)X = aobo + Z aibj Pmax(i,j) (xo + inpi> = aoboxo + Z aibj xkpmax(i,j) = A(BX)
ij=1 i=1 i k=1

Definition.

Let w;; 0 < j < 9 be subspaces of V, then:

W = {xo + Xi-, x;P;; x; € w;} is called symbolic 9-plithogenic AH-subspace.

Ifw; =w,forall 0 < j,s <9, then W is called AHS-subspace.

Theorem

Let W = wy + X7, w; P; be an AHS-subspace of 9 — SP,,, hence W is submodule of 9 — SP,.
Proof

LetX = Xo +Z?=1xl-Pl-,Y = Yo +Z?=1Yipi ew, and A = Ao +Z?=1aiPi €9 _SPR, then:
X—=Y=(—y)+Xi-1(x; —¥) P;x; —y; Ew;;0<j <9, hence X —Y e W.

263
DOIL: https://doi.org/10.54216/1JNS.240322
Received: September 05, 2023 Revised: February 15, 2024 Accepted: May 07, 2024



https://doi.org/10.54216/IJNS.240322

International Journal of Neutrosophic Science (IINS) Vol 24, No. 03, PP. 258-267, 2024

A X = agxg + X7 o1 a:X; Py, jy € W, that is because a;x; € wy.
Definition.
Let L;:V — T be linear transformation between V, T; 0 < j < 9, we define the AH-linear transformation s follows:
L=Ly+Y?,LP;:9—SP, - 9 — SP; such that:
L(xo + -y 6P = Lo(x0) + Tioy Li(x)P..
If L; = L, forall 0 < j,k <9, then L is called AHS-linear transformation.
Definition.
LetL =Ly + Y{_, L;P;:9 — SP, - 9 — SP; be an AHS-linear transformation, we define:
1). AH — ker(L) = ker(Lo) + Xi_, ker(L;)P;.
2). AH — Im(L) = Im(Ly) + X7_, Im(L;)P;
If L is an AHS-liner transformation, then we get the AHS-kernel and AHS image.
Theorem
Let L be an AHS-liner transformation such that L: 9 — SP, - 9 — SP;, then L is a module homomorphism.
Proof
Let L =1,+Y;_,[;P; be an AHS-linear transformation, let X = x, + X, x;P;,Y = yo + Yi, ViPi €9 —
SPy,A=ay+ Y7, a;P; €9 — SPg, then:
9
LXK +Y) =1L = Lo(o +Y0) + ) Lo +¥) Py

i=1

+ |Lo(vo) + Z Lo(y) Pi] = LX)+ L)

(xo +y0) + Z(xi +y) P

i=1

= | Lo +ZLo(xl-> P,

L(A X) =1L (aoxo) + Z a; x] max(i,j)| — Lo(aoxo) + Z Lo(a x]) Pmax(z])

i,j=1 i=1

= agLo(xy) + z a;Lo(%;) Pmaxcij) = A-L(X)

i=1

Theorem

Let L be an AH-liner transformation, then:

1). AH — ker(L) is n AH-subspace of 9 — SP,.

2). AH — Im(L) is n AH-subspace of 9 — SP;.

Proof

1). Since ker(L;) is a subspace of V, then:

AH — ker(L) = ker(Ly) + Xi_, ker(L;) P; is an AH-subspace of 9 — SP,.

2). Since Im(L;) is a subspace of T, then:

AH — Im(L) = Im(Ly) + Xi-, Im(L;) P; is an AH-subspace of 9 — SP;.

Definition:

Let VV a vector space over the field F, and let 10 — SP; be the corresponding symbolic 10-plithogenic field defined
as follows:

10 — SPp = {do + 212, d;P; ; a; € F}, we define the symbolic 10-plithogenic vector space as follows:

10

i=1
Definition.
The addition on10 — SP; is defined as follows:
(dg +2301d P) + (C() + ZL 1Clp) = (dO + CO) + llzol(dl + Ci)Pi;dijj ev.
multiplication on 10 — SP, is defined as follows:
(dO + 21121 diPi) X (CO + 21121 CiPi) = dOCO + Zil,[]]'=1 diCiPmax(i,j)l where a; S F, ti ev.
Theorem
(10 — SPy, +,.) Is module over 10 — SP;.
Proof :
LetX = xo + X712 xl-Pl-,Y =y + X P, Z =z, + 2.12 z;P; € 10 — SP,.

X+ = (xo+yo)+2(xl+yl)P—(yo+xo)+2(yl+x)P—Y+X
X.1=X, X——x0+ZL % (—x;)P; such that X + (— X)
264
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X+0=0+X=X.
LetA—a0+leaPl,B—b0 Y10 b;P, € 10 — SPy, then:

(A+B).X = (a0+b0)+2(al+b)P <x0+ZxP>—(ao+b0)xo+Z(al+b)xj max (i)
i=1 i,j=1
= AX + BX
10 10
A. (X+Y)—<a0+ZaP> (x0+y0)+Z(xl+yl)P
i=1 i=1 i,j=
=AX+AY

10 10 10
(A.B)X = agby + Z a;b; Praxij) (xo +le l) = agbyxy + Z a;b; Xk Pmaxi,jy = A(B.X)

ij= i=1 i,j,k=1
Definition.

Let w;; 0 < j < 10 be subspaces of V, then:

W = {xo + X2, x;P; ; x; € w;} is called symbolic 10-plithogenic AH-subspace.
If w; = w; forall 0 < j,s < 10, then W is called AHS-subspace.

Theorem

Let W = wy + 212, w;P; be an AHS-subspace of 10 — SP,, hence W is submodule of 10 — SP,.

Proof

LetX =xo + X1 P, Y =y, + 210 y;,P, € W,and A = ao + Y12, a;P; € 10 — SPg, then:
X—-Y= (xo—y0)+ %El(xi—yi)Pi;x]'—yj EW],O S}S 10, hence X —Y e W.

AX = AgXg + Zil,?zl aixj me(i,j) ew, that is because aixj € W]
Definition.

- ao(xo +3/0) + Z (x] + y])Pmax(L])

Let Lj:V —> T be linear transformation between V,T;0 < j < 10, we define the AH-linear transformation s

follows:

L=Ly+Y L;P,:10 — SP, - 10 — SP; such that:

L(xo + %12 1XLP) = Lo(xo) + 212 Li(x;)P;.

If L; = L, forall 0 < j, k < 10, then L is called AHS-linear transformation.
Definition.

LetL = Ly + X2, L;P;:10 — SP, » 10 — SP; be an AHS-linear transformation, we define:

1). AH — ker(L) = ker(Lo) + Y12, ker(L;)P;.
2). AH — Im(L) = Im(Lo) + %12, Im(L;)P;

If L is an AHS-liner transformation, then we get the AHS-kernel and AHS image.

Theorem

Let L be an AHS-liner transformation such that L: 10 — SP, — 10 — SP, then L is a module homomorphism.

Proof

Let L =1y + X2 I;P; be an AHS-linear transformation, let X = x, + 1% x;P;,Y = yo + 1%, y;P, € 10 —

SPy,,A=ay+ Y a;P; € 10 — SPg, then:

10 10

LX+Y)=L|(xo+y0) + Z(xi + ¥ Pi| = Lo(xo +y,) + ZLO(xi +y:) P,
i=1 i=1
0 10
= LoGio) + ) LoG) Pi| + [LoGo) + ) Lo(yi)Pi] = LOO +L(1)
10 = 18
L(A X) =1L (aoxo) + Z a; x] max(i,j)| — Lo(aoxo) + Z Lo(a x]) Pmax(i])
i,j=1 i=1

10
= aOLO(xO) + Z aiLo(xj) Pmax(i,j) = AL(X)

i=1

Theorem

Let L be an AH-liner transformation, then:

1). AH — ker(L) is n AH-subspace of 10 — SP,,.
2). AH — Im(L) is n AH-subspace of 10 — SP;.
Proof

1). Since ker(L;) is a subspace of V/, then:
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AH — ker(L) = ker(Lo) + X12, ker(L;) P; is an AH-subspace of 10 — SP,.
2). Since Im(L;) is a subspace of T, then:
AH — Im(L) = Im(Ly) + Y12, Im(L;) P; is an AH-subspace of 10 — SP;.

3. Conclusion

In this paper, we have studied symbolic m-plithogenic vector spaces with finite orders between 6 and 10, where
we defined and characterized the AH-subspaces, AH-kernels, and AH- linear transformations in five different
symbolic m-plithogenic spaces (6-plithogenic, 7-plithogenic,10-plithogenic vector spaces). Also, we proved many
theorems that describe the computation of the kernels and direct images of the plithogenic AH-linear
transformations.
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