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Abstract

Symbolic n-plithogenic algebraic structures are considered as a direct application of fuzzy generalized systems
in pure algebra, where the symbolic n-plithogenic set is used to generalize algebraic structures by adding logical
generators. In this paper, we study the concept of symbolic 6-plithogenic rings and 7-plithogenic rings from an
algebraic point of view, where the main substructures formed by them will be presented such as AH-ideals,
AHS-isomorphisms, and AH-kernels. Also, many theorems that explain their algebraic behaviors and
classifications will be proved and illustrated.
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1. Introduction

In the theory of algebraic rings, many generalizations related to algebraic rings come from time to time, where
concepts such as AH-ideals, AH-homomorphisms, and kernels were defined and studied by many authors, see
[1-5].

Symbolic n-plithogenic sets were proposed by Smarandache in [6], and then they were used widely in pure
algebra. We can find a lot of generalizations of classical algebraic structures based on symbolic n-plithogenic
sets such as rings, spaces, and equations [7-15].

The theory of symbolic n-plithogenic rings began in [16], and then they were generalized into 3-plithogenic, 4-
plithogenic and 5-plithogenic rings [17-18].

These studies have motivated us to study this type of rings for n=6, and n=7, where we study their algebraic
substructures and functions that can represent them as direct products of classical rings.

Main Results

Definition:
Let R be a ring, we define the symbolic 6-plithogenic ring 6 — SPy as follows:

6
6_SPR:{IO+ZZLPLIILER}

i=1
Definition.
The addition on 6 — SPy is defined as follows:
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10+ZZP + k0+ZkP _(10+k0)+2(1 + k)P,

Multlpllcatlon on6— SPR is deflned as foIIows

10+ZZP x k0+ZkP lok0+ZlkPmax(”)

i=1
It is clear that (6 — SPR,+ ) Is a ring.
If R is commutative, the 6 — SPg is commutative.
If R has unity (1), then 6 — SPg has the same unity.
Example.
Take R = Z3 = {0,1,2} the ring of integers module 3, the corresponding symbolic 6-plithogenic ring is:
6 —SPz, = {lo+ Py + Py + I3Ps + 1Py + sPs + LsPs; ; € Z}
For example:
X=2+P +P;3+2P,Y =1+P, + P, +2P; + P, + 2P € 6 — SP;,, we have:
X+Y =2P +P,+P, +P;
X.Y =2+42P + 2P, + 4P; + 2P, + 4Pg + P, + P, + P, + 2P5 + Py + 2Pg + Py + Py + P; + P, + 2P + 2P
+ 2P + 4P + 2Pg + 4Pg =2+ P, + 2P3 + P, + Pg

Definition.

Let {S;}, 0 < i < 6 be seven ideals of R, then:

S =S+ X8, 8P ={xo+ X%, x;P;; x; € S}is called an AH-ideal of 6 — SP.

IfS; = S; forall i,j € {0, ...,6}, then S is called AHS-ideal.

Definition.

LetS =Sy + X8, S;P;,M = My + Y5, M;P; be two AH-ideals of 6 — SP,, we define:

1).SNM= sonM0+2 (S nM)P

2).5.M = SoMy + X0, (S;M))P;

3).6 —SPy/S = R/So + X_1(R / SP;

Example.

Consider the symbolic 6-plithogenic ring of integers 6 — SP, = {l, + ¥5_, ;P;;l; € Z}

We have:

Sy =(2)=2Z,5, =(3) =3Z,S, = (5) = 5Z be three ideals of Z, then:

1). S =S50+ SoP; +S,P, + S,P; + S,Py + S Ps + S Py = {21y + 21, Py + 31,P, + 513P; + 51,P, + 3l Ps +
3lePg; l; € Z} is an AH-ideal of 6 — SPy.

2).K =Sy + X8 S0P = {21y + 2X5, I;P;;I; € Z} is an AHS-ideal.

3).SNK=5,NnSy+ (SoNSg)P; + (S, NS)P, + (S, NSe)P; + (S, NSe)P, + (S, NSy)Ps + (S; N Sy)Pg =
(2) + (2)P; + (6)P, + (10)P; + (10)P, + (6)Ps + (6)P,

4).  6—SP;/S=(Z/(2) +(Z/C2NP, + (Z/(BNP, + (Z/(5NPs + (Z/(5NP, + (Z/(3)Ps + (Z/(3NPs =
Zy + ZyP; + Z3P, + ZsP; + ZsP, + Z3Ps + Z3 P,

Definition.

Let R, T be two rings, and 6 — SP; be the corresponding symbolic 6-plithogenic ring, let

fi:R = T;0 < i < 6 be seven ring homomorphisms, then:

1). f: 6 — SPR —» 6 — SP; such that:

f(lo + i liPL.) = fo(lo) +ifi(li)Pi

i=1 i=1
The mapping (f) is called AH-homomaorphism.
2).1f fi = f;forall 0 < i,j < 6, then f is called AHS-homomorphism.
3). If f; are isomorphism, then we get the concept AH-isomorphism/AHS-isomorphism.
4). AH — ker(f) = ker(f,) + X¢_, ker(f;)P; is called the AH-kernel.
5). AH — Im(f) = Im(f,) + Xo_, Im(f;)P; is called the AH-image of (f).
Example.
Take R = Z,T = Z3,, we have the following homomorphisms:
fo:R = T; fy(a) = 6a(mod 30)
fi:R - T; f,(b) = b(mod 30)
We define f: 6 — SP, — 6 — SP; a follows:
flo + X1 LiP) = follo) + Xioi AAUDP + Xios foU)Pis L EZ.
For example:
L=3+2P, +7P,+5P; + 9P, + 11P; + P, € 6 — SP,
f(L) = 18 + 2P, + 7P, + 5P, + 24P, + 6P + 6P; € 6 — SP;
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ker(fy) = 5Z,ker(f;) = 3OZ

AH — ker(f) = ker(fy) + Z ker(fi)P; + Z ker(fo)P; = 5Z + Z 30ZP; + Z 5ZPp;

6 — SPy/AH — ker(f) = Zs + Z ZsoP; + Z Z.P,
i=1 i=4

Definition.
Let f,g:6 — SPg = 6 — SPg be two symbolic 6-plithogenic homomorphisms, where

f=fo+X1fiPi,g=go+Xi-19:Pi then f x g = fy 0 g0 + Xi-1(fi © 9P
Theoreml.

Let 6 — SPg be a symbolic 6-plithogenic ring, and let L = L, + Y.o_, L; P; be an AHS-ideal of 6 — SPg, then L is

an ideal by the ordinary meaning.

Theorem2.

Let f:6 — SP; —» 6 — SP; be a symbolic 6-plithogenic AH-homomorphism, then:
1). AH — ker(f) isan AH — ideal of 6 — SP;.

2). AH — Im(f) isan AH — ideal of 6 — SP;.

3). If f is AH-isomorphism, then AH — ker(f) = {0}, and AH — Im(f) = 6 — SP;.
Theorem3.

Let 6 — SPg be a symbolic 6-plithogenic ring, and M = M, + ¥°_, M;P;,N = N, + ¥5_, N;P; be two AH-ideals

of 6 — SPg, then:

1). M n N,M.N are two AH-ideals.

2). If M, N are two AHS-ideals, then M N N, M. N are two AH-ideals.
3). If M is n AHS-ideal, then 6 — SPy/M = R/M, + X.¢_,(R/M,)P;
Theorem4.

Let f,g:6 — SPy = 6 — SPg be two AH-homomorphism, where f = fo + X5, fiPi, g = go + 25_1 g;P;, then:

1). f x g is an AH-homomaorphism.

2). If f, g are AHS-homomorphisms, then f X g is an AHS-homomorphism.

3). If f, g are AH-isomorphisms, then f x g is an AH-isomorphism.

4). If f, g are AHS-isomorphisms, then f x g is an AHS-isomorphism.

Proof of theorem1.

Letl =1y + X5, ;P [ =, + X%, [P, then:

l_Z: lO _l,O +Zi6=1(li _ii)Pi € L

Letm = my + X5, m;P; € 6 — SPg, then:

m.l=myly + X5 MiliPmax( ) € L, that is because:

lo is an ideal of R, and m;l; € l,, which implies the proof.

Proof of theorem2.

1). Since ker(f;); 0 < i < 6 is an ideal of R, then AH — ker(f) is an AH-ideal.

2). Since Im(f;); 0 < i < 6 isanideal of T, then AH — Im(f) is an AH-ideal of 6 — SP;.

3). it holds directly from the fact that (f;) is a bijection.

Proof of theorem3.

1). We have M; n N;, M;. N; are ideals of R, that is because M;, N; are ideals for all 0 < i < 6, thus:
MNN=M,nNy+ Y5 ,(M; nN)P;,M.N = MyN, + X5_, (M;N;)P; are AH-ideals of 6 — SPg.
2). If M, N are AHS-ideals, then:

M = My + X5, MyP; N Ny + X5, Ny P;, thus:

MnN=M,nN, +Z(M NN)P,,M.N = M,N, +Z(MN)P
i=1 i=1
Hence M N N, M. N are two AHS-ideals.
3). M is an AHS- ideal, hence M = My + ¥5_, MoP;, thus 6 — SPy/M = R/My + X.5_,(R/M,)P;
Proof of theorem4.
1).fXg=foogo+2i,(fi°gi)P;. Itisknown that:
fi © g; is a homomorphism for all 0 < i < 6, hence f x g is an AH-homomorphism.
2). If f, g are AHS-homomorphisms, then:
f=fo+ X1 foPi, g = go + Xi-1 GoPi, SO that:
fxg=/fyogo+Xei(fi° g;)P; is an AH-homomorphism.
3) and 4) holds by a similar argument.
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The classification of symbolic 6-plithogenic rings.

Theorem5.

Let 6 — SPg be a symbolic 6-plithogenic ring, then 6 — SP, = R”.
Proof.

Define the mapping f: 6 — SP; —» R” such that:
1 2 3

6 4 5 6
f(lo +Zlipi>=<lo' l;, li,zli,zli, l;, li>
i=1 i =0 =0

() is well defined:

i=0 i=0 i=0 i=0 i i

Assume that Iy + Y5, P, = [, + X:5_, [;P;, then [; = [; for all 0 < i < 6, hence:

lo = lo
1 1
Q=2
i=0 i=0
2 2
li = ll
i=0 i=0
3 3
li = ll
i=0 i=0
4 4
li = ll
i=0 i=0
5 5
li = ll
i=0 i=0
6 6
Y=

i=0 i=0
Thus f (o + 28y lP) = f(lo + T, 1P))
(f) preserves addition and multiplication:
Form =mg + X5, m;P;,n = ny + Y., n;P;, we can write:
6

m+n= (mo +n0) +Z(ml +ni)Pl-

i=1
mmn=mgy.ngy + Z m;. anmax(i’j)
i=1
f(m + n) = (tO! tl! t2! t3! t4l tSI t6)

f(m n) = (SO’ $1,52, 53,84, 55156)
to =my + un

1 1
i=0 i=0
2 2
tz = m; + Z n;
i=0 i=0
3 3
t3 = m; + Z n;
i=0 i=0
4 4
i=0 i=0
5 5
t5 = m; + n;
i=0 i=0
6 6
t6 = m; + n;
L =0 =0
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So = MpNy
1 1

S1 = m; Z n;
i=0 i=0
2 2

Sy = m; n;
=0 =0

= f(m.n) = f(m)f(m)

- 1 T

_.
v I
o
-
v I
o

S5 = m; n;

o
~
]

o

n;

M
E
o

Sﬁ =

i=0  i=
Let m € ker(f), then f(m) = (0,0,0,0,0,0,0), thus:
mo = 0

(=]

Jj
Zmi=0;03jé6
i=0

Hence m; = 0 forall 0 < i < 6, and ker(f) = {0}
Let X = (Lo, 1, 1, 15, Ly, Is, ) € R7, then there exists
L=1lg+ U —1l)PL+ (L, —1L)P, + (I3 = 1))P; + (I, — 3Py + (Is — 1) Ps + (Ig — l5)Pg € 6 — SPg such that
f(L) =X.
Thus (f)is a ring isomorphism, and 6 — SP; = R”.
Remark.
The inverse isomorphism is f~1: R” - 6 — SPy such that:
]I;_l(llo' Lywile) =lg+ (4 = 1p)Py + (= L)P + (I3 — )Py + (Ly — 1) Py + (s — L) Ps + (L — 1s)Ps
esult.
If Ug_sp,, is the group of units of the symbolic 6-plithogenic ring 6 — SPg, and Uy is the group of units of R,
then Us—gp, = Uy”.
Example.
LetR, = Z3,R, = Zs,Rs = Zg, R, = Z,Rs = Q, then:
U6—SPR1 = (Zy)’
Us-spg, = (Z)
U6—SPR3 = (Z))’
U6—SPR4_ = (Zy)’
Ue—spRS = Q%)
Example.
Consider 6 — SP, the symbolic 6-plithogenic ring of integers modulo 7, and take:
X =2+P; + P, + P; + P, + 2P5 + 4P, we will find the inverse X~ by using the isomorphism f.
f(X) =(2,3,456,1,5),[f(XN)] =(4,5.236,13), thus X 1= =,"14523613)=4+
5—4)P,+(2-5P,+(3—2)P;+(6—3)P,+ (1 —6)Ps+ (3 —1)Ps =4+ P, —3P, + P; + 3P, —
5P; + 2P, = 4 + P, + 4P, + P; + 3P, + 2P5 + 2P,
We can see that XX ' =8+ 2P, + 8P, +2P; + 6P, + 4P; + 4P; + P, + 4P, + Py + 3P, + 2P5 + 2P +
4P, + P, + 4P, + Py + 3P, + 2Ps + 2Pg + 4P; + P; + 4P; + 3P, + 2P + 2P + 4P, + P, + 4P, + P, +
3P, + 2Ps + 2Pg + 8P5 + 2P + 8P5 + 2P5 + 6P + 4P5 + 4P + 16P + 4Ps + 16P5 + 4P + 12P; + 8P +
8P, +8Ps =1
Result.
The element X = I, + X5, [;P; € 6 — SPg is invertible if and only if [, Y/, [;; 1 < j < 6 are invertible in R.
Result.
ForX =1, + Y5, [;P; € 6 — SPg, then:
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S (S-S (-5

4 n 3 5 n 4 n 6 n 5 n
i=0

. (3o (2 -G () -3

Assuming that R = Q is the field of rationals, 6 — SP, be the corresponding symbolic 6-plithogenic ring, now
we will find all non-isomorphic ideals in 6 — SP,.

The non-isomorphic ideals of Q7 are:

F, = {(0,0,0,0,0,0,0)}

F, ={(Q@,0,0,0,0,0,0)}

FS = {(Q! Q! 010!0!010)}

F4- = {(Ql Ql Q! 01010!0)}

Fs ={(Q,Q,Q,Q,0,0,0)}

Fs ={(Q,0,0,0,0,0,0)}
F,={(Q,0,0,0,0,Q,0)}
Fy={(0,0,0,0,0,0,0)}
The ideals of 6 — SP, are:
fH(E) = {0}

f7HF) = {ty — toPy; ty € Q)

f7H(F;) = {to + (t; — to)Py — t1Py; by, t; € Q}

fTHE) = {to + (t, — to) Py + (t; — t;1)P, — ty P55 to, ty, t, € Q}

f7HFs) = {to + (1 — to)Py + (t; — t) Py + (t3 — t)P3 — t3Py; by, ty, by, t3 € Q}

fHFs) = {to + (t1 — to)Py + (t; — t1)P, + (t3 — t;)Ps + (ty — t3)Py — t4Ps; to, ty, t, t3, 14 € Q)

fHE) = {ty+ (ty _} to)Py + (t; = t1) Py + (t3 — t2)P5 + (L4 — t3) Py + (ts — t4)Ps — tsPe; to, by, by, 3, Ly, Ls
eq

f_l(F7) =6—-SP,

Definition:
Let R be a ring, we define the symbolic 7-plithogenic ring 7 — SP; as follows:

7
7_SPR:{IO+lePl'llER}

i=1
Definition.
The addltlon on 7 SPR is deflned as follows:

10+ZIP + k0+ZkP _(10+k0)+2(1 + k)P,

Multlpllcatlon on7— SPR is deflned as follows

10+le x kO+ZkP lok0+ZlkPmax(”)

i=1
Itis clear that (7 - SPR, + ) Is a ring.
If R is commutative, the 7 — SPg is commutative.
If R has unity (1), then 7 — SPy has the same unity.
Example.
Take R = Z5 = {0,1,2} the ring of integers module 3, the corresponding symbolic 7-plithogenic ring is:
7 —SPz, = {lo + P, + 1,Py + I3Ps + 1Py + IsPs + LsPs + 1, Py 1; € Z}
Definition.
Let {S;}, 0 < i < 7 be eight ideals of R, then:
S=S8,+X7_18P; ={xo+ X7, x;P;; x; € S} is called an AH-ideal of 7 — SPy.
IfS; =S, forall i,j € {0, ...,7}, then S is called AHS-ideal.
Definition.
LetS =Sy + X7, S;P;,M = My + Y7, M;P; be two AH-ideals of 7 — SP, we define:
1).SNM =S,nMy+X7_,(S; n M)P;.
2). 5. M = SyMy + ¥7_,(S;M)P;
3).7—SPy/S=R/Sy +X_1(R/S)P;
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Example.

Consider the symbolic 7-plithogenic ring of integers 7 — SP, = {l, + YX7_, ;P;;I; € Z}

We have:

Sy =(2)=2Z,5, =(3) =3Z,S, = (5) = 5Z be three ideals of Z, then:

1). S =Sy +SoPy + S5;Py + S,P3 + S, Py + S Ps + S1Ps + S, Py = {21y + 21, Py + 31,P, + 513P; + 51,P, +
3lsPs + 3lgPs + 31,P;; 1; € Z} is an AH-ideal of 7 — SPp.

2).K=Sy+Y7_,SP = {2l +2Y7_,;P;;1; € Z} is an AHS-ideal.

3.SNK =2S,NSy+ (So NS)P; + (S, NSe)P, + (S, N Sg)Ps + (S, N Sp)Py + (S; N Se)Ps + (S; N Sp)Ps +
(81 N SP)P; = (2) + (2)P, + (6)P, + (10)P; + (10)P, + (6)P5 + (6)P; + (6)P,

4).  T=SP;/S=(Z/2)+ (Z/C2NP, + (Z/BNP, + (Z/(5)Ps + (Z/{5NPy + (Z/(3))Ps + (Z/(3))Ps +
(Z/(3))P; = Zy + Z,P, + Z3P, + ZsP; + ZsP, + Z3Ps + Z3Ps + Z3P,

Definition.

Let R, T be two rings, and 7 — SP, be the corresponding symbolic 7-plithogenic ring, let

fi:R = T;0 < i <7 be eight ring homomorphisms, then:

1). f:7 — SPg = 7 — SP; such that:

f (lo £y ziPL-) = foll) + ) filP,

i=1 i=1
The mapping (f) is called AH-homomorphism.
2). 1t f; = f;forall 0 < i,j < 7, then f is called AHS-homomorphism.
3). If f; are isomorphism, then we get the concept AH-isomorphism/AHS-isomorphism.
4). AH — ker(f) = ker(fy) + X.I_, ker(f,)P; is called the AH-kernel.
5). AH — Im(f) = Im(fy) + X7, Im(f;)P; is called the AH-image of (f).
Example.
Take R = Z,T = Z3,, we have the following homomorphisms:
fo:R = T; fy(a) = 6a(mod 30)
fi:R = T; f1(b) = b(mod 30)
We define f: 6 — SP = 6 — SP; afollows:
fllo + X1 P = follo) + Xy AP + X1y foU)P;5 1 € Z.
For example:
L=3+4+2P, +7P,+5P; +9P, + 11P; + P+ P, € 7 — SPy
f(L) =18+ 2P, + 7P, + 5P; + 24P, + 6Ps + 6P; + 6P, € 7 — SP;
ker(fy) = 5Z,ker(f;) = 3OZ

AH — ker (f) = ker(fy) +Zker(f1)P +Zker(f0)P = SZ+Z3OZP +ZSZP

7 —SPy/AH — ker(f) = Zs + ZZ3OPi + ZZSPi
i=1 i=4

Definition.

Let f,g:7 — SPg = 7 — SPg be two symbolic 7-plithogenic homomorphisms, where
f=fo+ZlifiPi,g=go+Xl.1g:Pithen f X g = fy 0 gy + X1 (fi o g)P;

Theorem1.

Let 7 — SPg be a symbolic 6-plithogenic ring, and let L = Lo, + Y.7_; L;P; be an AHS-ideal of 7 — SPg, then L is
an ideal by the ordinary meaning.

Theorem2.

Let f: 7 — SPr = 7 — SP; be a symbolic 7-plithogenic AH-homomorphism, then:

1). AH — ker(f) isan AH — ideal of 7 — SPg.

2). AH — Im(f) isan AH — ideal of 7 — SP;.

3). If f is AH-isomorphism, then AH — ker(f) = {0}, and AH — Im(f) = 7 — SP;.

Theorem3.

Let 7 — SPg be a symbolic 7-plithogenic ring, and M = M, + Y7, M;P;,N = N, + ¥.7_; N;P; be two AH-ideals
of 7 — SPg, then:

1).M n N,M.N are two AH-ideals.

2). If M, N are two AHS-ideals, then M n N, M. N are two AH-ideals.

3). If M is n AHS-ideal, then 7 — SPy/M = R/My + Y.7_,(R/M,)P;

Theorem4.

Let f,g:7 — SPy = 7 — SPg be two AH-homomorphism, where f = fo + X7_, fiP;, g = go + Yi=1 giP;, then:
1). f x g is an AH-homomorphism.
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2). If f, g are AHS-homomorphisms, then f x g is an AHS-homomorphism.
3). If f, g are AH-isomorphisms, then f x g is an AH-isomorphism.

4). If f, g are AHS-isomorphisms, then f x g is an AHS-isomorphism.

Proof of theorem1.

Letl=1y+ Y7, 1P, =1, +X7_, [P, then:

I—l=1—ly+ X (L -L)P €L

Letm = my + X/_, m;P; € 7 — SPg, then:

m.l=myly + X/-y miliPmaxqi ) € L, that is because:

lo is an ideal of R, and m;l; € Iy, which implies the proof.

Proof of theorem2.

1). Since ker(f;); 0 < i < 7 is an ideal of R, then AH — ker(f) is an AH-ideal.
2). Since Im(f;); 0 <i < 7 isanideal of T, then AH — Im(f) is an AH-ideal of 7 — SP;.
3). it holds directly from the fact that (f;) is a bijection.

Proof of theorem3.

1). We have M; n N;, M;. N; are ideals of R, that is because M;, N; are ideals forall 0 < i < 7, thus:

MNN=My,nNy+3Y_,(M;nN)P;,,M.N = MyN, + ¥7_,(M;N;)P; are AH-ideals of 7 — SPy.
2). If M, N are AHS-ideals, then:
M=M,+¥7_ MOPL,N Ny + ¥7_, NyP;, thus:

MnN=M,nN, +Z(M N N)P;,M.N = M,N, +Z(MN)P
i=1
Hence M N N,M.N are two AHS-ideals.
3). M is an AHS- ideal, hence M = My + ¥.7_; MoP;, thus 7 — SPy /M = R /My + X.7_1(R/M,)P;
Proof of theorem4.
1). f X g=foogo+ Xie1(fi° gi)P;. Itis known that:
fi ° g; is ahomomorphism for all 0 < i < 7, hence f x g is an AH-homomorphism.
2). If f, g are AHS-homomorphisms, then:
f=fot+tZlifoPi,g = go + Xl-1 9oP;, so that:
fXg=foogo+Xi-i(fi° gi)P; isan AH-homomorphism.
3) and 4) holds by a similar argument.
The classification of symbolic 7-plithogenic rings.
Theoremb.
Let 7 — SPg be a symbolic 7-plithogenic ring, then 7 — SP, = RE.
Proof.

Define the mapping f: 7 — SP; — R® such that:
4

1 2 3 5 6 7
<10+le>=<lo, ll,le,le,le,Zli,Zli,zli>
i=

i i i=0 i=0 i=0 i=0
(f) is well defined:
Assume that Iy + X7_, [;P; = Iy + X7_, [;P;, then I; = [; for all 0 < i < 7, hence:
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ly = ’0
1 1
Z li = Z Zi
i=0 i=0
2 2
li = Zl
i=0 i=0
3 3
li = Z ii
i=0 i=0
4 4
li = Z Zi
i=0 i=0
5 5
li = ll
i=0 i=0
6 6
li = ll
i=0 i=0
7 7
2=

i=0 i=0
Thus f(lo + X7, LiP) = f(lo + 7= [iP;)
(f) preserves addition and multiplication:

Form =mq + X/_,m;P;,n = ny + Y..-, n;P;, we can write:
7

m+n=my,+ny) + Z(mi +n)P;

i=1
7

mmn=my.ny + Z My i Prax(i )

i=1
fm +n) = (to, ty, ta ts, ty, ts, te, t7)

f(m n) = (SOl 51,52, 53,84, S5, Se» 57)
to =my + un

1 1
i=0 i=0
2 2
tz = m; + Z n;
i=0 i=0
3 3
t3 = m; + Z n;
i=0 i=0
4 4
t4, = m; + Z n;
i=0 i=0
5 5
t5 = m; + Z n;
i=0 i=0
6 6
t6 = m; + Z n;
i=0 i=0
7 7
tﬁ = m; + Z n;
i=0 i=0
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Sop = MpNy
1 1
i=0 i=0
2 2

Sy = m; n;
i=0 i=0
3 3

S3 = m; n;
i=0 i=0
4 4

e — = f(m.n) = f(m)f (m)

Sy = m; n;
i=0 i=0
5 5

Sg = m; n;
i=0 i=0
6 6

S¢ = m; n;
i=0 i=0
7 7

(=]

i=0 i=
Let m € ker(f), then f(m) = (0,0,0,0,0,0,0,0), thus:
mo = 0

Jj
Zmi=0;OSjS7
i=0

Hence m; =0 forall 0 < i < 7, and ker(f) = {0}

Let X = (ly, 1, 1, 15, 14, Is, Ig, 1) € RE, then there exists

L=1lg+ U —l)P+ (L —L)P+ (I3 = 1P + (I — )Py + (Is — 1) Ps + (le — I5)Ps + (I; — lg)P;, €7 —
SPg such that f(L) = X.

Thus (f)is a ring isomorphism, and 7 — SP; = RS,

Remark.

The inverse isomorphism is f~1: R® — 7 — SP, such that:

f o by woislg) = Lo+ Ly = Lp)Py + (L = L)P, + (I3 — )P + (L — I3) Py + (Is — L) Ps + (L — I5)Ps +
(l7 - l6)P7'

Result.

If U;_spp is the group of units of the symbolic 7-plithogenic ring 7 — SPg, and Uy is the group of units of R,
then Uy _gp,, = Ug®.

Result.

The element X = Iy + X7_, [;P; € 7 — SPg is invertible if and only if 1, Y/_, [;; 1 < j < 7 are invertible in R.
Result.

For X = ly + X7, l;P; € 7 — SPg, then:

n

Xr =1y (zz) AP (Zz) _(zl> p+<<zz> _@) P

+ @X-(%li): (30 - (0) ) ((350) - (320) )
() () )

2. Conclusion
In this paper we have presented the concept of algebraic symbolic 6-plithogenic ring and 7-plithogenic ring.
Also, we have studied some of their special substructures such as AH-ideals, AH-kernels, and AH-
isomorphisms. On the other hand, we have illustrated many examples to clarify the validity of our work.
As a future research direction, we aim to study 8-plithogenic rings and their algebraic classification with respect
to homomaorphisms.
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