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Abstract

In this study, we defined a symbolic plithogenic complex number's general exponential form. A symbolic plithogenic
complex number's general trigonometric form was defined. Theories have been supported by evidence showing how
to find the general exponential form's conjugate for symbolic plithogenic complex numbers, division for symbolic
plithogenic complex numbers, multiplication for two symbolic plithogenic complex numbers, and inversion for
symbolic plithogenic complex numbers.
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1. Introduction

As The genesis, origination, formation, development, and evolution of new entities through dynamics of contradictory
and/or neutral and/or noncontradictory multiple old entities is known as plithogenic. plithogeny advocates for the
integration of theories from several fields.

We use numerous "knowledges" from domains like soft sciences, hard sciences, arts and literature theories, etc. as
"entities" in this study, this is what Smarandache introduced, as he presented a study on plithogeny, plithogenic Set,
Logic, Probability, and Statistics [2], in addition to presenting Introduction to the symbolic plithogenic Algebraic
Structures (revisited), through which he discussed several ideas, including mathematical operations on Plithogenic
numbers [1]. Also, an overview of plithogenic set and symbolic plithogenic algebraic structures was discussed by him
[3]. It is thought that the symbolic n-plithogenic sets are a good place to start when developing algebraic extensions
for other classical structures including rings, vector spaces, modules, and equations [4-5-6-7]. Alhasan and Abdulfatah
presented a study on the symbolic plithogenic complex numbers[8].

Complex numbers play a significant role in daily life because they make it much easier to perform mathematical
operations and give us a way to solve equations for which there are no real-number-group solutions. The electrical
engineering field makes extensive use of complex numbers to calculate electric voltage and measure alternating
current.
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Paper is divided into four parts. Gives a review of plithogenic science as well as an introduction in the first section. In
the second section, a few plithogenic definitions and plithogenic number operations are given. In the third segment,
the general exponential form of a symbolic plithogenic complex numbers were defined. the fourth section offers the
paper's conclusion.

2. Preliminaries

2.1. The symbolic plithogenic Complex numbers[8]

Definition 1:
Let CPN is a plithogenic complex number, then we defined the standard form of it by:
CPN = dy + d; Py + dyPy + =+ + dpPy + (bo + byPy + boPy + -+ + b, By)i
where d, dy, Gy, ..., Ay, by, by, by, ..., b, are real coefficients, such that i2 = =1 =i =v—1.

2.2. The absolute value of a symbolic plithogenic complex number[8]

Let CPN, is a symbolic plithogenic complex number, where:
CPN;y = dy + dy Py + dyPy + =+ + dpPy + (bo + byPy + byPy + -+ + by B,)i

the absolute value of a symbolic plithogenic complex number defined by the following form:

|CPN,| = J(do +d, Py + dyP, + -+ dyP)? + (b + by Py + byP, + -+ + b, P,)?
3. The general exponential form of a symbolic plithogenic complex numbers
Theorem 1
The general exponential form of the symbolic plithogenic complex numbers is given by the formula:

CPN = ICPNIei(9'0+9'1P1+9'2P2+---+9'nPn) = rei(60+61P1+6;Py++6nPy)

Whereas r = |CPN| is the absolute value of a symbolic plithogenic complex numbers.
Proof:
We know that:

CPN = dy + Py + dyPy + -+ dpPy + (bo + byPy + byPy + -+ b By)i

o + a1 P, + dyPy + -+ dyP, by + byP, + byP, + -+ b, P,
CPN=T'<O 171 242 nn+0 171 202 nnl.)

T T
CPN =1 (cos(8y + 61P; + 6,P, + -+ 6,B,) + sin (6y + 6,P + 0,P, + -+ + 6,P,) i)

do+d1pl+d2P2+"'+ann
r

. . . . x
COS(QO +6,P, +6,P, + - + enpn) = - =
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C . . by + by Py + byP;, + -+ + b, P,
Sin(60+61P1+92P2+”'+9npn)=¥=0 171 21'2 P

hece we get:
CPN = rei(90+91P1+92P2+-~~+(9'nPn)
3.1 The general Trigonometric form of a symbolic plithogenic complex numbers
Definition 1:
The following formula:
CPN =1 [cos(8y + 6,P; + 6,P, + -+ + 6,P,) + sin (6 + 6,Py + 6,P, + -+ 6,B,) i]
is called the general trigonometric form of a symbolic plithogenic complex numbers.

3.2 Multiplying two symbolic plithogenic complex numbers by the general exponential form

Theorem 2

Let CP]V1 = rlei(6.0+9.1P1+6.2P2+"'+9-nPn) and CPN2 — rzei(190+191P1+192P2+~--+19nPn)

Then:
CPN,.CPN, = 1,1, e (60+90+(61+8.)P1+(62+62)Po+---+(6+0n) Pr)
Proof:
CPN,.CPN, = 7.1ei(a’o+6'11>1+6'2Pz+~--+6'n1>n) .rzei(190+191P1+192P2+---+19nPn)
CPN,.CPN, = 1,7, ((cos(@'0 +6,P, + 6,P, + -+ 6,P,)
+ lSln(@O + élpl + gZPZ + + e.npn))(cos(ﬁ.o + 19.1P1 + 19.2P2 + + ﬁnpn)
CPNl. CPNZ = 1"11'2( [COS(Q.O + glpl + gsz + A + gnPn) COS(T?‘O + 19.1P1 + 7.9.2P2 + A + 19.71P7’l)
—sin(6y + 6,P; + 6,P, + -+ + 6,B,) sin(Jy + 9, Py + ,P, + -+ + 9,P,)]
+ i[sin(6y + 6,P, + 6,P; + -+ + 6, )cos(Iy + 91 Py + 9P, + -+ + I Py)
+ COS(go + glpl + gsz + A + Q.nPn) Sin('&.o + 7.9.1P1 + 19‘2P2 + A + lgnpn)])
CPNl. CPNZ = rlrz (CO S ((90 + 9‘1P1 + 9‘2P2 + b + gnPn) + (19.0 + 19‘1P1 + 19‘2P2 + b + ﬁnPn))
+isin (6o + 6. Py + 6,Py + -+ 0,B,) + (o + 1Py + 0,P5 + -+ 6,P,) )
CPNl. CPNZ = rlrz (COS ((90 + 19.0 + (91 + 19.1)P1 + (9‘2 + 19‘2)P2 + cee + (G‘n + ﬁn)Pn))
+isin (6o + 0o + (6, + 9,)Py + (6, + 0,)P, + -+ (6, + 5,)P.)))
hence:
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CPN,.CPN, = 1,1, e!(80+90+(61+81)P1+(62+,)Po++(6n+0n)Prn)
Example 1
Let CPN, = 3¢/G*5715%2) and CPN, = 20G5P1+5P15Ps)

then:

(2 5
CPN,.CPN, = 6¢'(3 1272 13")

3.3 Conjugate of a symbolic plithogenic complex numbers by the general exponential form

Theorem 3

Let CPN = rei(60+81P1+62P2++6nPr) then the conjugate of a symbolic plithogenic complex number by the general
exponential form is given by form:

CPN = re—i(60+91P1+92P2+---+9'nPn)
Proof:
We know that:

CPN = dy + d, Py + d,P;, + -+ + dpB, — (by + by Py + byP, + -+ + by B,)i

— a0+a1P1+a2P2++anPn b0+b1P1+b2P2++ann .
CPN =r - i

T r
CPN =1 (cos(6y + 6,P, + 6,P, + -+ + 6,P,) — sin (65 + 6P + 6,P, + -+ 6,P,) i)

CPN =1 (cos (—(6y + 6,P, + O:P; + -+ 6,P,)) + sin(—(6o + 6,P, + 6,P, + -+ 6,5,) )i

hence:
CPN = re—i(60+61P1+62P;++6,Pp)

3.4 Inverted symbolic plithogenic complex number by the general exponential form

Let CPN = rei(90+91P1+92P2+-~-+9}an), then

L — 1e—i(9'0+9'1P1+9'2P2+-~~+9'nPn)
CPN r

Proof:

1 1
CPN B I'(COS(QO +91P1 + 9‘2P2 + "'+gnpn) +Sln (9‘0 + 9‘1P1 + Q.ZPZ + -+ gnpn) l)

multiplying the numerator and denominator by the conjugate:
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(COS(G.O + 9‘1P1 + éZPZ + b + gnPn) - Sin (90 + élpl + 92P2 + A + gnPn) l), we get

1 1 (COS(9.0+9.1P1+9.2P2+"'+gnPn)_Sin (9'0+9.1P1+6.2P2+'”+6.npn) i) ( )
- =— T T g g g T T 0 *
z 1 (cos?(fy + 61Py + O,P, + -+ 6,B,) + sin2(8y + 6,P, + 6,P, + -+ 6,B,) )

but:
COS(Q.O + 9‘1P1 + éZPZ + b + gnpn) - Sin (90 + 9‘1P1 + 9‘2P2 + b + gnpn) l = e—i(90+91P1+92P2+'~'+9.nPn)
COSZ(Q.O + 9‘1P1 + 92P2 + -+ gnpn) + Sinz(éo + élpl + 9‘2P2 + -+ gnPn) = 1

by substitution in (*):

1 — le—i(90+91P1+92P2+---+9nPn)
CPN r
Special case:
When r = 1, then:
1 = @~ i(60+61P1+6;Py++6nPy)
CPN
Example 2
Let CPN = 5el(i+3 PPt PaisPs)
then:
1 1 ./=.,5 3 7 11
I S D)
CPN
Example 3
Let CPN = el(5+3P2=gPs+5m)
then:
1 i Tedn)
CPN

3.5 Division two symbolic plithogenic complex numbers by the general exponential form

Theorem 4
Let CPN, = rlei(9'0+9'1P1+9'2P2+~-~+9}1Pn) and CPN, = rzei(19'0+19'1P1+19'2P2+~--+19'nPn)

then:

CPNy _ T3 i(dg=G0+(61-61)Pr +(02-8,) Py t-+-+(6n=5)Pr)
CPN,
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Proof:
CPN; PN
CPN, "' CPN,
CPNL _ (0o +61P1+6oPs 4 400n) L p—i(o+81Py 40,y o8P
CPN, ! 'r
CPN, _ r_lei(90+91P1+92P2+-~-+9}1Pn). e~ (Bo+81P1+82Py+-+0nPy)
CPN, 1,
hence:
CPNY _ T4 i(6g=00+(6101)Py+(6302 )P4+ (60} )
CPN, 1,
Example 4

T T 2T ST T s ™
Let CPN, = (P, + PZ)eL(EJr?P”?PZ) and CPN, = (2 + Pz)el(5_§P1+ZP2_EP3)

then:

CPN; — P+ P i(%+2TnP1+i—72TP2+%P3)
CPN, 2+P,

= (% Py + %Pz) ei(§+2?nP1+i—§Pz+%p3)

where:

P, + P,
2+ P,

=Xo +x,P; + x,P,
P+ P, =2+ P,)(xg +x,P, +x,P,)
Py + P, = 2x¢ + 2x,P; + 2x,P, + xoP, + %1 P, + x,P,
Py + P, = 2xg + 2x,P; + (xo + %1 + 3x,)P,
1 1
X0 =0,x; =§,x2 =€

hence:

P, + P,
2+ P,

1 1
=§P1 +€P2

5. Conclusions

In this artical, we defined the general exponential form of a symbolic plithogenic complex number as, studied the

inverted symbolic plithogenic complex number by the general exponential form, and performed arithmetic operations
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on it, including multiplication, division, conjugate, and of a symbolic plithogenic complex numbers by the general
exponential form. This article is regarded as one of the key studies on symbolic plithogenic complex numbers.
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