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1. Introduction

The concepts of Plithogeny, Plithogenic logic/set, Plithogenic probability and
Plithogenic statistics were introduced by Smarandache in [26]. Plithogenic set/logic is
an extension of the classical logic/set, fuzzy logic/set of Zadeh [37], intuitionistic fuzzy
logic/set of Atanassov [11], neutrosophic logic/set of Smarandache [30] and quadru-
ple neutrosophic logic/set of Smarandache [29]. Smarandache in [23], |25] and [28§]
introduced and studied symbolic Plithogenic algebraic structures and hyper struc-
tures. In [22], Merkepsi and Abobala studied symbolic 2-Plithogenic rings, in [10],
Al-Basheer et al. studied symbolic 3-Plithogenic rings and in [17], Gayen et al. stud-
ied Plithogenic Hypersoft Subgroup. Also in [32], Taffach and Hatip studied Symbolic
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2-Plithogenic Number Theory And Algebraic Equations, in [33], Taffach and Othman
studied Symbolic 2-Plithogenic Modules over Symbolic 2-Plithogenic Rings and in [34],
Taffach studied Symbolic 2-Plithogenic Vector Spaces. In [1§], [24] and [27], applica-
tions of Plithogenic set/logic were presented. In the present paper, we study symbolic
Plithogenic algebraic structures and hyper structures. In particular, we study sym-
bolic Plithogenic group, symbolic Plithogenic ring, symbolic Plithogenic hypergroup

and symbolic Plithogenic canonical hypergroup and present their basic properties.

2. Symbolic Plithogenic Set

A symbolic Plithogenic set SPX is defined by
SPX ={(a,a1Py,asPy,a3Ps, -+ ;a,P,) : a,a; € R or C or any AlgebraicStructure} (1)

where P/s are the Plithogenic parameters/variables. a is called the non-Plithogenic part
of SPX, a;P; is called the Plithogenic part of SPX and ajs are called the coefficients

of P;s where ¢ =1,2,3,--- ,n. For a positive integer k, P; has the following properties :
PF = P, Vi and k>2, (2)
kP, = P+ P, + P, +---+ P, [k summand] Vi, (3)
0P = 0 Vi, (4)
1

Pt = — does not exist Vi. (5)

when n = 1, equation (1) reduces to
SPX ={(a,a1P,) : a,a; € R or C or any AlgebraicStructure} (6)

and SPX becomes the usual Neutrosophic set with P, = 1.

When n = 3, equation (1) reduces to
SPX ={(a,a1P1,a3Ps,a3P3) : a,z; € R or C or any AlgebraicStructure} (7)

and SPX becomes the usual Neutrosophic Quadruple set with P, = T, P, = I and
P;=F.
When n = 2, equation (1) reduces to

SPX ={(a,a1Py,a2P,) : a,a; € R or C or any AlgebraicStructure} (8)

which is called symbolic 2-Plithogenic set.
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3. Symbolic Plithogenic Algebraic Structure

All the symbolic Plithogenic sets to be considered in this section and the section after
will be symbolic 2-Plithogenic sets of the form given by equation (8) and we are going

to assume throughout the prevalence order P, > P, so that

PPy = Pungay = b, (9)
P,Py = Ppoinge2y = P, (10)
PPy, = PPy = Pungigy = b1 (11)
Definition 3.1. Let +, — and . be the usual arithmetic operations of addition, sub-

traction and multiplication of numbers respectively and let k be a nonzero scalar.
If v = (a,a1P1,a2FP,) and y = (b,by Py, bo ) are arbitrary elements of the symbolic
Plithogenic set SPX where a,b,a;,b; € R or C, then:

rty = (axb, (a1 £b)Py, (as £+ bo)Ps), (12)
kx = (ka,kai Py, kayPs), (13)
xy = (ab,(aby 4+ a1b+ a1by + a1bs + ashy) Pi, (aby + ash + asbe) P).  (14)
When £ = 0, then we have
0x = (0a,0a;Pr,0a2P;) = (0,0P;,0P) = (0,0,0). (15)

Notation 3.2. In what follows next, we will use the symbols SPN, SPZ, SPQ, SPR
and SPC to denote the Plithogenic sets of natural, integer, rational, real and complex

numbers respectively.
Example 3.3. (SPQ,.), (SPR,.) and (SPC,.) are symbolic Plithogenic groups.

Definition 3.4. Let (X, x) be any algebraic structure and let SPX be the corresponding
symbolic Plithogenic set. The couple (SPX, ) is called a symbolic Plithogenic algebraic
structure. SPX will be named according to the name of the underlying algebraic struc-
ture X. For instance if X is a group, SPX will be called a symbolic Plithogenic group,
if X is a ring, SPX will be called a symbolic Plithogenic ring, if X is a hypergroup,
SPX will be called a symbolic Plithogenic hypergroup and so on .

Theorem 3.5. Let (G,%) be a group and let SPG be the corresponding symbolic
Plithogenic group. Then:

(i) G C SPG.
(i) (SPG, %) is a semigroup.
(iii) (SPG,*) is not a group.
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Proof. (i) This follows from the definition of SPG.

(ii)) Let x = (a,a1P1,a9P), y = (b,01P1,boP) and z = (¢, ¢1 Py, coPy) be arbitrary
elements of SPG. Then:

xxy = (ab, (aby + a1b + a1by + a1by + asby) Pr, (aby + agh + ashy) P) € SPG. Now,

(x*xy)*xz = (abc,(abey + abic+ arbe 4+ arbic + ajbsc + asbic + abyey + arbey + a1bicy
4a1bacy + asbicq + abics + arbes + aibico + ai1baco + asbico + abscy
+agbey + agbacy) Py, (abey + absc + asbe + asbac + abscy + asbey + asbocs) Py)
rxx(yxz) = (abe,(abcy + abic + abycy + abycy + abyey + arbe + ajbey + arbie + a1bicq
4a1b1co + arbscy 4+ a1bes + arbsc + arbacy + asbey + asbic + asbicq
+asgbica + asbacy) Py, (abey + abac + asbe + asbac + abocy + asbes + asbaco) Po)
= xx*(y*2).
This shows that (SPG, %) is a semigroup.

(iii) Since P; ' and P, ' do not exist, it follows that we cannot find 271, Vo € SPG.
Hence, (SPG, %) is not a group. g

Remark 3.6. If (G, +) is a group, then the symbolic Plithogenic group (SPG,+) is a
group.

Example 3.7. (SPZ,+), (SPQ,+), (SPR,+) and (SPC,+) are abelian groups.

Theorem 3.8. Every symbolic Plithogenic group (SPG,.) has at least 2 nontrivial idem-

potent elements.

Proof. Since PP, = Py, P,P, = P5 in SPG, the required result follows.

Theorem 3.9. Let (G, %) be a finite group of order n. Then (SPG, ) is a finite symbolic

Plithogenic group of order n®.

Example 3.10. Let Z, be the group of integers modulo 2. Then
SPZ2 = {(07 OJ 0)7 (17 07 O>7 (07 P17 07 )7 (07 07 P2)7 (07 P17 P2)7 (17 P17 O)? (17 07 P2)7 (17 P17 PQ)}

is a symbolic Plithogenic group of integers modulo 2. The elements (0, P;,0, ), (0,0, P)

and (1, P, Py) of SPZy are nontrivial idempotent elements.

Definition 3.11. Let ¢ : SPG — SPH be a mapping from the symbolic Plithogenic
group (SPG,*) to the symbolic Plithogenic group (SPH,*). ¢ is called a symbolic
Plithogenic group homomorphism if the following conditions hold:
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(i) ¢z *y) = ¢(z) x ¢(y), Yo,y € SPG,
(i) ¢(F;) = Pi=1,2.

The kernel of ¢ denoted by Ker¢ is defined by

Ker¢ = {x € SPG : ¢(z) = identity element of SPH}.

Example 3.12. Let (G, +) be a group and let ¢ : SPG x SPG — SPG be a mapping
defined by

¢(a,b) =a V(a,b) € SPG x SPG.
Then ¢ is a symbolic Plithogenic group homomorphism.
If G = Zs, then
Kerg = {((0,0,0),(0,0,0)),((0,0,0),(1,0,0)),((0,0,0),(0, ,0,)), ((0,0,0), (0,0, %)),
((07 07 O)J (07 P17 PQ))) ((07 07 0)7 (]-7 P17 0)7 ((07 07 0)7 (]-7 07 P2>)7 ((07 07 0)7 (]-7 Pla P2>)}

which is a subgroup of SPZy x SPZs.

Example 3.13. Let G = Z, let SPG be the corresponding symbolic Plithogenic group
of integers and let G(I) be the neutrosophic group of integers. If ¢ : SPG — G(I) is a
mapping defined by

o(z) = (a,(b+c¢)]),Vo = (a,bP,, cPy) € SPG,

then ¢ is a group homomorphism and Ker¢ = {(0,kP;, —kP,) : k € Z} which is a
subgroup of SPG.

Definition 3.14. Let (R, +,.) be any ring. The triple (SPR,+,.) is called a symbolic

Plithogenic ring. If R is commutative with unity, so also is SPR.
Theorem 3.15. Let (R,+,.) be any ring. Then (SPR,+,.) is a ring.

Proof. Using Definition , it can easily be shown that (SPR,+) is an abelian group
and (SPR,.) is a semigroup. Also, for arbitrary z,y,z € SPR, it can be shown that
z(y+ z) =2y + zz and (y + 2)x = yz + zz. Hence, (SPR,+,.) is a ring.

Theorem 3.16. Every symbolic Plithogenic ring (SPR,+,.) has at least 2 nontrivial

tdempotent elements.

Theorem 3.17. Let (R,+,.) be a finite ring of order n. Then (SPR,+,.) is a finite
symbolic Plithogenic ring of order n3.
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Example 3.18. Let Z, be the ring of integers modulo 2. Then
SPZQ = {(07 Oa 0)7 (17 07 O)a (07 P17 07 )7 (07 07 PZ)v (07 Pla P2)7 <1a Pla 0)7 (17 07 PZ)v (17 Pla PQ)}

is a symbolic Plithogenic ring of integers modulo 2.

Lemma 3.19. Let (SPR,+,.) be a symbolic Plithogenic ring and let x = (a, a1 Py, asPs)
and y = (b, b1 Py, by Ps) be any two nonzero elements of SPR.

(a) x is idempotent if and only if all the following hold:
(i) a is idempotent,
(ii) a + ag is idempotent and

(iii) a + a1 + ag is idempotent.

)
)
)
(b) x and y are zero divisors if and only if all the following hold:
(i) a and b are zero divisors,

(ii) a + ag and b+ by are zero divisors and

i)

(i) a4+ a; + ag and b+ by + by are zero divisors.

Example 3.20. Let SPZg be the symbolic Plithogenic ring of integers modulo 6. Then

(i) (1,3P,3P,),(1,5P,3P,), (3,5P,, P») and (4, P;,5P,) are idempotent elements.
(ii) (2, P, P») and (3,5P;, P») are zero divisors.

Definition 3.21. Let ¢ : SPR — SPS be a mapping from the symbolic Plithogenic
ring (SPR,+,.) to the symbolic Plithogenic ring (SPS,+,.). ¢ is called a symbolic
Plithogenic ring homomorphism if the following conditions hold:
(i) ¢(z+y) = ¢(z) + ¢(y), Vo, y € SPR,
(i) ¢(zy) = o(x)é(y), Va,y € SPR,
(iii) ¢(P;) = P,i=1,2.
The kernel of ¢ denoted by Ker¢ is defined by

Kerp = {x € SPR: ¢(x) = identity element of SPS}.

Example 3.22. Let (R, +,.) be a ring and let ¢ : SPR x SPR — SPR be a mapping
defined by
¢(a,b) =b VY(a,b) € SPR x SPR.

Then ¢ is a symbolic Plithogenic ring homomorphism.

If R = Zs,, then
Ker¢p = {((07 0,0), (0,0, O)), ((1’ 0, O)? (07 0, O))a ((0, P1,0,), (O: 0, 0))7 ((Oa 0, ), (07 0, 0))a
((07 Pl; PQ): (07 Oa 0))7 ((17 P17 0)7 (07 O’ 0))7 ((17 0: PQ): (07 O’ 0))7 ((17 P17 P2)> (07 07 O))}

which is a subring of SPZy x SPZ,.
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Theorem 3.23. Let ¢ : R — S be a ring homomorphism and let ¢ : SPR — SPS be
a mapping from a symbolic Plithogenic ring SPR into a symbolic Plithogenic ring SP.S
defined by

o(z) = (Y(a), p ()P, p(c)P2), ¥V x = (a,bP;,cP,) € SPR.
Then ¢ is a ring homomorphism.

Proof. Let x = (a,bPy,cP,) and y = (d,ePy, fP2) be two arbitrary elements in SPR.
Then

a+d,(b+e)P,(c+ f)Ps),
ad, (ae+bd+be+bf+ce)P1,(af+cd+cf)P2)
U(a), Y(b)Pr, ¥(c) Pa),
U(d), Y(e)Pr,(f) ),
(a+d), Y+ e)Pr,(c+ [P,
¥(a) + (d), p(b)Pr + ¢(e) Pr,v(c) Po + ¥ (f) P2)
U(a), p(0)Pr, ¢ (c) ) + (¥(d), ¥(e) Pr, v (f) P2),
= ¢(z) + o(y),
o(zy) = (Y(ad),v(ae+bd+be+bf + ce)Pr,Y(af + cd+ cf ) P),
= (V(a)(d), (V(a)i(e) + (b)Y (d) + (b)v(e) + Y ()Y (f) + ¢(c)y(e)) P,
((a)(f) +
[

(

(

) (
oy) = (
) (

(

(

(a)p(f) + () (d) + P ()y(f) P),
(¥(a), ¥ (b)Pr, () P)I[(¢(d), (e) Pr, () P)l,
= o(2)o(y).

Accordingly, ¢ is a ring homomorphism.

Example 3.24. Let R = Zg, S = Zs and let ¢ : Zg — Zo be a ring homomorphism
defined by ¥(Zs) = 2. Let ¢ : SPZs — SPZs be a symbolic Plithogenic ring homo-
morphism defined by

qb((a,bPl,cPQ)) = (w(a’)7w(b)P17w(c)PQ)’V<a7bP1aCP2) € SPZG
Then, Kery) = {0,2,4} and Ker¢ = {(i,j P, kP;) : 4,7,k = 0,2,4}.
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4. Symbolic Plithogenic Algebraic Hyper Structure

Definition 4.1. Let H be a nonempty set and x : H x H — P*(H) be a hyperoperation.
The couple (H, ) is called a hypergroupoid.
For any two nonempty subsets A and B of H and = € H, we define
AxB = U ax*b,
a€AbeB

Axzx = Ax{z} and
rxB = {z}*B.

A hypergroupoid (H, ) is called a semihypergroup if V a,b,c € H we have (a * b) x ¢ =
a * (b * ¢), which means that
U ukxc = U a*v.
u€axb vEb*c

A hypergroupoid (H, ) is called a quasihypergroup if Va € H we have axH = Hxa = H.
This condition is also called the reproduction axiom.

If a hypergroupoid (H, %) is both a semihypergroup and a quasihypergroup, then it
is called a hypergroup.

Example 4.2. (i) Let H be a nonempty set and let x xy = H, Va,y € H. Then
(H, ) is a hypergroup called a total hypergroup.
(ii) Let (H,.) be a group and let P be a nonempty subset of H. If z %y = zPy,
YV z,y € H, then, (H, ) is a hypergroup called a P-hypergroup.
(iii) Let (H,.) be a group. If z xy =< z,y >, V x,y € H, where < z,y > is the
subgroup generated by x and y, then (H, %) is a hypergroup.

Definition 4.3. Let (H,*) and (K, o) be two hypergroups. A mapping ¢ : H — K, is
called:
(i) an inclusion homomorphism if ¢(z x y) C ¢(x) o ¢(y), V x,y € H;
@)

(ii) a good homomorphism if ¢(z *y) = ¢(z) o ¢(y), V z,y € H.

Definition 4.4. Let H be a nonempty set and let 4+ be a hyperoperation on H. The
couple (H,+) is called a canonical hypergroup if the following conditions hold:
)x+y=y+az,Var,yecH,
i) e+ (y+z2)=(@+y) +2 Va,yz€H,
(iii) there exists a neutral element 0 € H such that z +0={z} =0+2, V2o € H,
(iv) for every = € H, there exists a unique element —z € H such that 0 € x4 (—x) N
(—z) + =,
(V) z€x+yimpliesy € —z+zandz € z —y, Vx,y,z € H.
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Example 4.5. Let H = {0, a,b,c} be a set and let + be a hyperoperation on H defined
in the Cayley table below.

+10] a b c
010 a b c
ala|{0,b} |{a,c}|b
b|b|{a,c}|{0,b}]a
clc b a |0

Then (H,+) is a canonical hypergroup.

Definition 4.6. Let (H,+) and (K,+) be two canonical hypergroups. A mapping
¢: H— K is called:
(a) a homomorphism if:
(i) ($+y) C ¢(x) +¢(y), V o,y € H and
(if) ¢(0) =
(b) a good or strong homomorphism if:
(i) ¢(z +y) = d(x) + &(y), V o,y € H and
(i) 6(0) = 0.
The kernel of ¢ denoted by Ker¢ is the set {x € H : ¢(x) = 0}.

Definition 4.7. Let (H, x) be any hypergroup. The couple (SPH, %) is called a symbolic
Plithogenic hypergroup. If z = (a,a1Pi,a2P,) and y = (b,b1P,b2P,) are any two
elements of SPH, the composition of x and y in SPH denoted by x * y is defined as

xxy = {(c,a1P,coP5) :c€axbyep € (axbyUayxbUay xby Uay x by Uag *xby)Py),
c2 € (axbyUagxbUag *by)P)} (16)

Example 4.8. (i) Let (H,x*) be a total hypergroup. Then (SPH, %) is a symbolic
Plithogenic total hypergroup.
(ii) Let (H,*) be a P-hypergroup. Then (SPH,x) is a symbolic Plithogenic P-
hypergroup.

Theorem 4.9. Let (H,*) be a hypergroup and let (SPH, ) be the corresponding sym-
bolic Plithogenic hypergroup. Then:

(i) (SPH, %) is a semigroup.

(ii) (SPH,x*) generally is not a hypergroup.

Proof. Let x = (a,a1Py,a2Ps), y = (b,b1P1,boP,) and z = (¢, ¢1 Py, coP) be arbitrary
elements of SPH.
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(i)

rxy = (a,a1Py,a9P) * (b,b1 P, byPs)
= (axb,(a*xbyUa;*xbUay*xbUay*xbyUagxby)P),
(@ byUag*bU ag *by)Ps)
C SPH.

This shows that (SPH,*) is a groupoid. Next,

(xxy)xz = [(a,a1Py,a9P) % (b,01P1,boP5)] % (¢, c1 Py, coPy)
= [(a*xb,(a*xbUay xbUay*xby Uay xbyUag*by)Py),
(a*byUag*xbUag*by)Py)] * (c,c1Pr,caPy)
= (axbxc,(axbxcgUaxbyxcUapxbkxcUay*xbyxcUay*byx*c
Uag x by xcUa*xby xcpUay xbxciUap by xcqp Uaqg x by xcp Uag * by x¢q
Uaxby xcoUay xbxcagUarxby xcoUay xbykxcagUag*xby xcogUaxby*cy
Uag bk cp Uag * by k)P, (axbxcogUaxbyxcUagxbxcUag*by*c
Ua * by % co U ag * b * ca U ag * by * ¢3) Py)
zx(yxz) = (axbxc,(axbxcgUaxbyxcUaxbyxcyUaxbyxcoUaxbyxcyUayxbxc

Uap xbxciUap by xcUapxbyxcqUap by xcoUar by xcp Uap xbxcy
Uap * by xcUay x by xcoUag*xbkxcpUag*xby xcUag *xby xcp Uag by *cy
Uag * by x c1) Py, (axbxcoUaxbyxcUagxbxcUagxbyxclUaxby*co
Uag * b x co U ag * by % c3) Ps
= xx*(y=*2).
Accordingly, (SPH, *) is a semigroup.

(ii) For all z = (a, a1 Py, a2 P) in SPH, it can be shown that 2xSPH # SPH # SPHxx.
This shows that reproduction axiom failed to hold in SPH. Hence, (SPH, %) is not a

hypergroup.

Definition 4.10. Let (SPH, x) and (SPK, o) be any two symbolic Plithogenic hyper-
groups and let ¢ : SPH — SPK be a mapping from SPH into SPK.

(a) ¢ is called a symbolic Plithogenic hypergroup homomorphism if the following
conditions hold:
(i) ¢z *y) S o(x) 0 @(y), Vo,y € SPH.
(i) ¢(P;) = P, for i =1, 2.
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(b) ¢ is called a symbolic Plithogenic good hypergroup homomorphism if the follow-
ing conditions hold:

(i) ¢(z*y) = ¢(x) 0 ¢(y), Y,y € SPH.
(ii) ¢(P,) = P, for i = 1,2.

Theorem 4.11. Let 1) : (H,*) — (K,0) be a good hypergroup homomorphism from a
hypergroup (H, x) into a hypergroup (K, o) and let ¢ : SPH — SPK be a mapping from
a symbolic Plithogenic hypergroup SPH into a symbolic Plithogenic hypergroup SPK
defined by

¢($) = (¢(a)a¢(b)Pla¢(C)P2)7 V= (Cl, bPlacPQ) € SPH.
Then ¢ is a good hypergroup homomorphism.

Proof. Let x = (a,bPy,cP,) and y = (d,ePy, fP,) be two arbitrary elements in SPR.
Then

zxy = (axd,(axeUbxdUbxeUbx fUcxe)P,(ax fUcxdUcx f)Py),
o(x) = (¥(a),v(b)Pr,(c)P),
o(y) = (W(d),v(e)Pr,y(f)P2),
oz *y) d),p((axeUbxdUbxeUbx fUcxe)P,Y(ax fUcxdUcx f)P,)),

=
=
=
=
=
<
©
.
o
<
=
<
©
~
=
=
&

Accordingly, ¢ is a good hypergroup homomorphism.

Definition 4.12. Let (C,+) be any canonical hypergroup. The couple (SPC,+) is
called a symbolic Plithogenic canonical hypergroup. If x = (a,a1P;,a2P,) and y =
(b, by Py, by Py) are any two elements of SPC', the composition of  and y in SPC' denoted
by z + y is defined as

r4+y = {(c,aP,caP) :c€a+bcy €ay+ by, €as+ by} (17)

Theorem 4.13. Let (SPC,+) be a symbolic Plithogenic canonical hypergroup. Then
(SPC,+) is a canonical hypergroup.
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Proof. Let x = (a,a1Py,a2Ps), y = (b,b1P1,boP,) and z = (¢, 1Py, coP) be arbitrary
elements of SPC. Then

Tty (a,a1Py,a9Py) + (b,by1 Py, by Py)
= {(u,u1 Py, usP) :u € a+b,uy; € a; +by,us € ag + b}
= {(u,u1 Py,usPy) :u € b+ a,u; € by + ay,us € by + as}
= y+t+=z
Next,
(@+y)+z = ((a,01P1,02B) + (b,b1P1, 02 5)) + (¢, c1 Py, 2 Py)
= {(u,u1 Pr,usPs) :u € a+byuy € a; +by,us € ag +bo} + (¢, c1 P, o Ps)
= {(u,u1 P, usP) :u € a+b+c,uy € ay+ by +cy,up € ag + by + o}
= {(u,u1 Pr,usPs) :u€a+ (b+c),uy € ay+ (b +¢1),us € ay+ (ba + ¢2)}
= (a,a1P1,a9Py) + ((b,01P1,b2Ps) + (¢,¢1 Py, caPy))
= z+(y+2).
Since S PC'is a symbolic Plithogenic canonical hypergroup, it follows that (0,0P;,0P;) =
(0,0,0) € SPC so that

z+(0,0,0) = (a,a1Pr,a2P3)+(0,0,0)
= {(u,u1 Pi,usPs) :u € a+0,u; € a; +0,uy € ay + 0}
= {(u,u1 P, usPy) : u € {a},uy € {a1},us € {az}}
= {(a,a1P1,a2P)}
= {z} and similarly,
(0,0,0) + 2 = {z}.
Also,
z+ (—z)N(—x)+z = [(a,a1P1,a3Ps) + (—a,—a1 P, —asPo)| N [(—a, —a1 P1, —as P)
+(a, a1 Py, asPy)]
= {(u,uy P, usP) :u € a+ (—a),u; € ay + (—ay),us € ay + (—as)}
N{(v,01P1,v2Ps) v € (—a) +a,v; € (—a1) + (a1),v2 € (—az) + (a2)}
= {(u,u1 P, usPy) : u € {0}, uy € {0}, uy € {0}}
N{(v,v1 P, Ps) : v € {0},v; € {0}, vy € {0}}

© (0,0,0) € z+(—2)N(—2)+=z
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which shows that —z is the unique inverse of z , V z € SPC.
Lastly, suppose that z € = + y, then
(c,c1Pr,caPy) € (a,a1Pr,a3Py) + (b, b1 Py, by Ps)

= {(u,u1 Pr,usPs) :u € a+b,u; € a; + by, us € ag + b}
= {(u,u1 Pr,usPs) : b€ —a+u,by € —ay +uy,by € —as + us}
= {(b,01P1,boP) :b € —a+u,by € —ay; +uy, by € —ag + us}

oo (bbiPrboPy) € —(a,a1PryaaPs) + (¢, 01 Py, caPs)

that is y € —x 4+ 2z and similarly,

z € x+y = rTEZ—Y.

Accordingly, (SPC,+) is a canonical hypergroup. g

Example 4.14. Let 1,19y, 15 : C7 — Cs be good canonical hypergroup homomorphisms
and let SPC, and SPCy be two symbolic Plithogenic canonical hypergroups. If ¢ :
SPC, — SPC5 is a mapping defined by

¢(x) - (¢<a)7¢1(a1)P17w2(a2)P2)7 Vo= (CL, CL1P1,(12P2) c SPCl,

then ¢ is a good canonical hypergroup homomorphism and

Ker¢p = {(a,a1P1,a9P,) € SPCy : ¢((a,a1Pr,asPs)) = (0,0P,07%)}
= {(a,a1P;,aaP,) € SPC : (¢¥(a),¥1(ar) Py, a(as)Py) = (0,0P,0P)}
= {(a,a1P,a3P,) € SPC : ¢(a) = 0,v1(a;) = 0,1¢(az) = 0}
= {(a,a1P1,a2P,) € SPCy : a € Ker(v)),a; € Ker(¢),ay € Ker(i)s)}
= {(Kery), Keryy Py, Kerpg ) }.

5. Conclusion

We have in this paper studied symbolic Plithogenic algebraic structures and hyper
structures. In particular, we studied symbolic Plithogenic group, symbolic Plithogenic
ring, symbolic Plithogenic hypergroup and symbolic Plithogenic canonical hypergroup,
and we presented their basic properties.
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