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Abstract: The goal of this paper is to find a formula through which we find all the values of the
plithogenic functions. we found this formula and proved it, in addition to providing a definition of
the exponential, logarithmic, trigonometric plithogenic function. Also, the absolute value of the

plithogenic number was defined.
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1. Introduction

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-
6-71].

Paper is divided into four parts. provides an introduction in the first portion, which includes a
review of Plithogenic science. A few definitions of a Plithogenic and operations with plithogenic
numbers are covered in the second section. the third section defined plithogenic functions. The
paper's conclusion is provided in the fourth section.

2. Preliminaries

2.1. Definition of Plithogenic Numbers (PN) [1]

The numbers of the form PN =ay+ a,P; + a,P, + -+ a, P, defined as above are called
Plithogenic Numbers, where a, P, is called the leading (strongest) term.
2.2 Operations with Plithogenic Numbers [1]

Let’s consider two plithogenic numbers:
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PN; =ay+ a,P, + a,P, + -+ a, B,
PN, = by + by P, + byP, + -+ + b, P,
2.2.1. Addition of Plithogenic Numbers

PNy + PN, = (ag + bo) + Y (a;+b) P
i=1
2.2.2. Subtraction of Plithogenic Numbers
PNy — PN, = (ag = bo) + ) (a;— b)) P

=1
(SPS, +) is a Symbolic Plithogenic Commutative Group

2.2.3. Scalar Multiplication of Plithogenic Numbers
¢.PN, =c.(ag + a, P, + a,P, + -+ a,B,) =c.ay +c.a, P, +c.a,P, + -+ c.a,B,
2.2.4. Multiplication of and Ppower of Plithogenic Numbers
PN,.PN, = (ag + a, P, + a,P, + -+ a,B,).(bg + b, P, + b,P, + ---+ b,,P,)
and then one multiplies them, term by term (a;P;). (aij) = ;.G Ppaygijy Where - is the
classical multiplication, as in classical algebra, using the above multiplication of symbolic plithogenic

components.

2.2.5. Division of Symbolic Plithogenic Components

P;
B
Xo +x.Py +x,P + -+ x;P + P Xo+x,+x,++x=0 i>j
= Xg +x1P) +x,P + - + x; P Xo+x;+x,++x=1 i=j
0] 1<j
where all coefficients xg,x, x5, ..., X;, ... € SPS.

2.2.5. Division of Symbolic Plithogenic Numbers
Let consider two symbolic plithogenic numbers as below:
PNT« = a0+a1P1 +a2P2 +"'+arPr

PNs=b0+b1P1+b2P2+”'+bng

PN, { none,one many r>s
0]

PNSZ r<s

3. Plithogenic functions value

Definition 1
Let ay + a,P, + a,P, + -+ a, P, and by + b P, + b,P, + ---+ b, B, are numbers of plithogenic, then
we say that:

ap +a; Py +a,Py, + -+ a, P, < by + by Py +b,P, + -+ b, B, if and only if:
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ag<by, ap+a,<by+by, ay+a,+a, <by+b,+b,, ..,and ay+a,+a,+--+a, <by+ b, +
b, +-+b,
Definition 2
We say that the plithogenic number a, +a;P, + a,P, + -+ a, P, is positive if the following
conditions is met:

ay+a. P, +a,P +--+a,P,=>20+0P, + 0P, + -+ 0P, then:

a,=0 ,a0+a,=20,...,and ay,+a,+a,+-+a, =0

Definition 3

Let ay + a,P, + a,P, + -+ a,, B, is number of plithogenic, and f is a plithogenic function, then:

f(ag +a, Py + a,Py, + -+ a,P,)
= f(ap) + Pi[f(ag + ay) — f(ag)] + P,[f(ap + a; + a;) — f(ag +a)] + -
+Plf(ag+a,+a,++a,)—flag+a, ++a,_,)]
Proof:

First: we will proof it for n = 1

flag +a,P) = f(ap) + P [f(ag + a;) — f(ap)]

(ao +a;P)" = ag™ + Py[(ag + a)™ — ay]
for n =1, we get:
(ap + a,P) = ay + P [ay + a; —ag] = ay + a, P, (The formula is correct for 1 = 1)
Assume The formula is correct for n =k
(ag + @, PD* = ap* + Pi[(a + a)* — a,*]
for n =1, we get:
Let's checkitfor n =k +1

(ag + a; Pt = ap** + Pi[(ag + a))*** — ap*+']
(ag + a, P = (ag + a; P)*(ag + a, P) = (ao* + Pi[(ag + a))* — ap*D(ag + a, P,)
= ao"* + ag*a Py + Pilag(ag + a)* — ag**'] + Pyla, P (ap + a)* — agka,P]
=a"* + ag*a, P, + ag(ap + a))*P — ag**'P + a,(ag + a))*P, — agfa P,
= ag"*! + (ag + @)(ag + a)P — @) " 1Py
= a,**t + P, [(ay + a))¥™t — agk*1] (The formula is correct for 7 = k + 1)
then: (ay + a;P)" = a,™ + P,[(ao + a,)™ — ay™] is true for any #

Let's proof it for:

apt+aiP1 — pa apta a
edotaiP1 — o °+P1[€° 1— e%)]
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o1 ,
etotaiPr = Zﬁ(ao +a;,P)"
n=0
Sk % " "
= Zﬁ(ao +P1[(a0 +a)"—a, ])
n=0

Z(ao +a,)" Z

1n=0

:Z_H»l

= e% 4 P [e%*%1 — %]

Second: we will proof it for n = 2

flag +a,Py +a,P,) = f(ag) + Py[f(ag + a;) — fap)] + P[f(ap +a; +ay) — f(ay +a;)]

(ao + a; Py + a,P)" = ay™ + P [(ag + a))" — agt] + Py[(ao + a; + a,)"™ — (ao + a;)"]
for n =1, we get:
(ag + a, P, + ayP,) = ag + Pilag + a; — ap] + Pylag + a; + a, — (ag + a1)] = ag + a, P, + a,P,
(The formula is correct for n = 1)
Assume The formula is correct for n = k
(ap + a; P, + ayPy)* = ag® + P[(ag + a))* — a*]1 + P,[(ag + a; + a,)* — (ap + ay)¥]
for n =1, we get:
Let's checkitfor A=k +1
(ap +a,P, + asz)k+1 = aok+1 + Py [(a, + a1)k+1 - aok+1] + P[(ap +a; + az)kJr1 —(ao + a1)k+1]

(ap + a; Py + a, Pkt = (ay + a, P, + a,P,)*(ay + a, P, + a,P,)
= (ap* + P [(ay + a))* — ag*] + P,[(ay + a; + a,)* — (ap + a)*D(ag + a, P, + a,P,)

= ayao* + Pylag(ag + a)* — agag*] + Pylag(ag + a; + a)* — ag(ag + a,)*] + ag*a, Py
+a; PP [(ag + a))* — ag*] + a, P P, [(ag + a; + a)* = (ag + a)*] + ag*a,P,
+a;P,Pi[(ag + a)* — ag*] + a; PP, [(ag + a; + a3)* — (ao + a1)"]

= aya0* + Pi[ag(ag + a;)* — agag*] + Pylag(ag + a; + ay)* — ag(ag + a,)*] + ag*a, P,
+Pylai(ap + a))* — a,a,*] + P [ay (ag + a, + a,)* — a,(ag + a,)¥] + ag*a, P,
+ Pylay(ag + a)* — aya0*] + Pylay(ag + a; + ay)* — ay(ag + a,)¥]

= aok-'-1 + Py[ay(ay + al)k +a;(a, + al)k - a0k+1]
+ Pylay(ay + a; + ay)*+a,(ay + a; + a,)* + ay(a, + a; + a,)* — ay(a, + a)*

—a,(ao + ap)¥]

= aok+1 + Py [(ap + ay)(a + a1)k - aok+1] + P,[(ap + a; +ay)(ag +a; + az)k —(ap +ay)(a, + al)k]
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= aokJr1 + P, [(a, + a1)k+1 - a0k+1] + P [(ag + a; + az)k+1 —(ap + a1)k+1]

(The formula is correct for n =k + 1)

then: (ay + a; P, + a,P,)" = ag™ + Py [(ao + a))" — ag™*] + P,[(ag + a;, + a,)" — (ap + a,)™] is true for

any n

Let's proof it for:

edotaiPitazP; — pdo 4 P1[€a°+a1 — eao] + Pz[ea0+a1+a2 — ea0+a1]

(o)
1 ]
etotdrPrtazPy — Zﬁ(ao +a, P, +a,P,)"

n=0

< , , , ,
= Z 7 (aon + Pl[(ao +a)" - aO"] +P, [(a0 +a; +a,)" —(a, + al)”])

n=0

+ P,

n=0

- (ap +a; + a)? - (ap + a)"
D Y
=0 1=0

— eao + Pl [eao+a1 _ e(lo] + I)2 [e(lo+(l1+a2 _ ea0+a1]

X
Qo
= —+P
Al 1
=0

o) . oo .
(ap +a)" a,"
Feuzer, o
n! n!

n=0

Hence, we can apply:
flag +a,P, + a,P, + -+ a,B,)
= f(ao) + Pilf (ap + a;) — fap)] + P[f (ap + a; + az) — f(ap + a;)] + -
+P,f(ag+a,+a,+-+a,)—flag+a, +-+a,_,)]

for any n.

Examplel

@O+4P1=P2+2P347Py — 06 4 P [010 — 6] 4 P, [e% — e10] + P,[el! — 9] + P, [e® — e11]

Remark 1

Absolute value of the plithogenic number defined as follows:

lag + a; P, + a,P, + -+ a, B
= |aol + P [lag + a;l — lagl] + P llag + a; + ay| — lag + a,|] + -+
+PBllag+a, +a, ++a,l—lag+a, ++a,_11=0

Example 2
» [9—4P + 2P, —P;| =9+ P [|19—-4| - 9]+ P[19-4+2|-|9—-4]] +P[|19-4+2-1| -

> |5-7P, — 8P| =5+P[|5—7— 5[]+ B[I5 -7 —8| — |5 — 7]

=5-3P, +8P, >0
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clear the Absolute value of the plithogenic number according to the definition 2.

Definition 4

1) Plithogenic exponential functions is defined as formula:

e(@o+aiPi+azPo++anPp)x
= e%* 4 P, [e(a0+a1)x _ eaox] +P, [e(a0+a1+a2)x _ e(a0+a1)x] + oo

+ P, [e(a0+a1+a2+-~~+an)x _ e(a0+a1+a2+~~+an_1)]

2) Plithogenic logarithmic functions is defined as formula:

n((ag + a, P, + ayP; + -+ + a, B,)x)
= In(ayx) + P, [ln((a0 + al)x) — ln(aox)]
+ Py[In((ap + a; + ax)x) — n((ag + a))x)] + -+
+ B |in((ag + a; + ay + -+ an_)x) — In((ao + a; + ap + -+ ap_x)|
where: (ag + a, P, + a,P, + -+ a,P)x >0

Definition 5
Plithogenic trigonometric functions is defined as formulas:

1) sin((ag + a;P; + ayP, + -+ + a, P)x) = sin(agx) + Py [sin((ag + a,)x) — sin(agx)] +
P,[sin((ao + a; + ay)x) — sin((ag + a)x)] + -+ + P, [sin((ag + a; + ay + -+ ap_)x) —
sin((ap + a; + ap + - + ay_1)x)]

2) cos((ay + ay P, + ayP, + -+ + a, P)x) = cos(ayx) + Py[cos((ay + a;)x) — cos(agx)] +
Py[cos((aq + a; + ay)x) — cos((ag + a)x)] + -+ + B, [cos((ao + ay + ap + -+ ay_y)x) —
cos((ag + a, +a; + -+ a,_)x)]

3) tan((ag + a,P, + ayP, + -+ + a,P,)x) = tan(ayx) + P, [tan((ay + a;)x) — tan(a,x)] +
P,[tan((ay + a, + a,)x) — tan((ay + a)x)| + -+ + B, [tan((ap + a; + ap + - + a,_)x) —
tan((ap + a; + ap + - + ay_1)x)]

4) cot((ag + a, Py + ayP, + -+ + a,P,)x) = cot(ayx) + Py [cot((aq + a;)x) — cot(agx)] +
P,[cot((ay + a; + ay)x) — cot((ay + a)x)] + -+ B,[cot((ag + a; + ay + -+ ap_1)x) —
cot((ay +a;, + a, + - + a,_)x)]

4. Conclusions

This paper is considered important in the field of plithogenic, as it presented the concept of the
plithogenic function, and how to calculate its values by finding a formula through which we find the
values of the plithogenic functions.

Acknowledgments " This study is supported via funding from Prince sattam bin Abdulaziz
University project number (PSAU/2023/R/1445)".
References

[1] Smarandache, F., " Introduction to the Symbolic Plithogenic Algebraic Structures (revisited)". Neutrosophic
Sets and Systems, Volume 53, PP: 653-665, 2023

Yaser Ahmad Alhasan and Raja Abdullah Abdulfatah, Plithogenic functions value



Neutrosophic Sets and Systems, Vol. xx, 20xx 602

[2] Smarandache, F., "Plithogeny, Plithogenic Set, Logic, Probability, and Statistics”, 2017.

[3] Smarandache, F., "An Overview of Plithogenic Set and Symbolic Plithogenic Algebraic Structures”, Journal
of Fuzzy Extension and Applications, Volume 4, pp. 48-55, 2023.

[4] Merkepci, H., and Abobala, M., " On The Symbolic 2-Plithogenic Rings", International Journal of

Neutrosophic Science, 2023.

[5] Rawashdeh, A., "An Introduction To The Symbolic 3-plithogenic Number Theory", Neoma Journal Of
Mathematics and Computer Science, 2023.

[6] Abobala, M., and Allouf, A., " On A Novel Security Scheme for The Encryption and Decryption Of 2x2
Fuzzy Matrices with Rational Entries Based on The Algebra of Neutrosophic Integers and EI-Gamal Crypto-

System", Neutrosophic Sets and Systems, vol.54, 2023.

[7] M. B. Zeina, N. Altounji, M. Abobala, and Y. Karmouta, “Introduction to Symbolic 2-Plithogenic
Probability Theory,” Galoitica: Journal of Mathematical Structures and Applications, vol. 7, no. 1, 2023.

received: June 5, 2023. Accepted: Oct 2, 2023

Yaser Ahmad Alhasan and Raja Abdullah Abdulfatah, Plithogenic functions value



