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Abstract

In this paper we present for the first time the concept of symbolic plithogenic random variables and study
its properties including expected value and variance. We build the plithogenic formal form of two important
distributions that are exponential and uniform distributions. We find its probability density function and
cumulative distribution function in its plithogenic form. We also derived its expected values and variance
and the formulas of its random numbers generating. We finally present the fundamental form of plithogenic
probability density and cumulative distribution functions. All the theorems were proved depending on
algebraic approach using isomorphisms. This paper can be considered the base of symbolic plithogenic
probability theory.

Keywords: Plithogenic; Probability Density Function; Cumulative Distribution Function; Random
Numbers Generation; Exponential Distribution; Uniform Distribution.

1. Introduction

As a generalization of fuzzy and intuitionistic fuzzy sets Smarandache presented neutrosophic sets which
is more powerful definition of uncertain sets and which has been applied in many fields of science including
machine learning, artificial intelligence, statistics, engineering, etc.[1]-[15].

Presenting new sets and studying its algebraic structures is very interesting subject in mathematics. As a
generalization of neutrosophic sets Smarandache presented plithogenic sets which is defined depending on
split indeterminacy and on absorbance law.[16]-[31].

Symbolic probability theory was first presented in [32] by M.B. Zeina and A. Hatip where symbolic (literal)
neutrosophic random variable was defined in the form X, = X + I;I? = I and this definition was applied
in many other fields of probability theory (for example see [33], [34]). This definition was generalized by
M.B. Zeina and M. Abobala in [35] to the form X, = X + IY; I?> = I which is the most general form of a
neutrosophic random variable and applied in many other branches of neutrosophic probability theory [36]-
[39].

In this work we are going to present for the first time the main definitions related to plithogenic probability
theory defined on 2-S plithogenic sets which may be applied in many fields of probability theory and its
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related branches of science including queueing theory, reliability theory, stochastic processes, survival
analysis, etc. [1]-[3], [5], [10], [13], [36], [40]-[55].

2. Preliminaries
Definition 2.1
Set of symbolic 2-plithogenic real numbers is defined as follows:
2—SP; ={a+bP,+cP,;a,b,c € R}

Where:

P12 =P1,P22 =Py, PP, = PP, =Pmax(1,2) =P,
Definition 2.2
Letay, + a,P; + a,P,, by + b, P, + b, P, € 2 — SPg, then addition and multiplication are defined as follows:
(ap + a1 P, + a,P,) + (by + by P, + b,P,) = (ag + by) + (a; + by)P; + (a, + b,)P,

(ag + a1 Py + a;P;) - (b + by Py + by P;)
= agby + P;(agh, + a;by + a1by) + P,(agh, + a,b, + ayby + a,b, + a,b;)

Definition 2.3
AH-Isometry on symbolic 2 — SP; sets and its inverse can be defined as follows:
T:2—SP, > RXRXR,;
T(ap + a Py + a,P,) = (ag, a9 + a1, a9 + a; + a,)
T™M:RXRXR —> 2—SPg;

T~ (ag, a1,a;) = ag + (a; — ag)P; + (az — a;)P,
Definition 2.4
We say that ap >p bp ifay = by and ay + a; = by + by and ay + a, + a, = by + by + b,.
Definition 2.5
A plithogenic number a, is said to be nonnegative if a, = 0and a, + a; = 0and ay + a; +a, = 0.

3. Plithogenic Random Variables
Definition 3.1
We define 2-SP random variable as follows:
Xp:Qp = 2 — SPp; Qp = Qo X Oy (Py) X Oy (P,)
Xp =X, + X,P, + X,P,; P2 = P,,P? = P,,P,P, =P,P, =P,

Where X, X,, X, are classical random variables defined on Q,, Q,, Q, respectively and each random variable
takes its in R.

Remark

Taking AH-lsometry transfers X, to three classical random variables (X,, X, + X3, X, + X; + X5).

Theorem 3.1
Let X, be a plithogenic random variable then expectation and variance of it are:
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1 E(XP) = E(Xo) + E(X1)P1 + E(XZ)PZ
2. V(XP) = V(Xo) + [V(Xo + X1) - V(Xo)]P1 + [V(Xo + X+ Xz) - V(Xo + Xl)]PZ

Proof

We will prove the theorem assuming that X,, is discrete random variable and same proof can be done when X, is
continuous.

1. E(Xp) =EXy+ X, P, + X,P,) = Y (xg + %, Py + x,P) f (g + X, Py + x,P,)
Taking AH-Isometry:
TIE(Xp)] =T [Z(x0 +x1Py + X,P)f (o + X, Py + x,Py)]
= Z T[(xg + 2Py + x,P,) f(xg + %1 Py + x,P,)]
= (z xof(xo),Z(xo +x)f (x + xl),Z(xo +x; +2x,)f(xg + %, + xz))
= (E(Xo), EXo + X1), E(Xo + X1 + X))
Taking the inverse isometry:

E(Xp) = T"HEXo), E(Xo + X1), E(Xo + X1 + X2))
= E(Xo) + [E(Xo + X1) - E(Xo)]P1 + [E(Xo + X1 + Xz) - E(Xo + Xl)]PZ
= E(Xo) + E(Xl)Pl + E(XZ)PZ

2. E(Xg) =EXo + X, P '|‘X2P2)2 =X(xo + X, P + szz)zf(xo +x, Py + x,P;)
Taking AH-Isometry:

T[E(Xg)] =T [Z(xo +x. P + szz)zf(xO +x, P + szz)]
= Z T[(xo + x.P; + szZ)zf(xo + x1P; + x,P,)]

= (D xEF0), ) G+ 1) G0 +2), ) (o + 2+ 1) (o + 31 + %))
= (E(X$), E(Xo + X1)% E(Xo + X1 +X3)?)

Taking the inverse isometry:

E(XP) =T YEXE),E(Xo + X1)* E(Xo + X1 + X,)%)
=EX$) + [EXp + X1)? — EXDIP, + [E(Xp + X1 + X5)* — E(Xp + X1)?]P,

We also have:
[E(Xp)]? = [E(Xo) + E(X,)Py + E(X,)P,]* = T'T[E(Xy) + E(X)P; + E(X,)P,]?

= TH[EXI? [EXo + X)I% [E(Xo + Xy + X,)]°]
= [EX)]? + [[EXo + X)]? = [EX)IIP + [[E(Xo + X1 + X2)]? — [E(Xo + X)]*]P,

So, we can write:

V(Xp) = E(Xp) — [E(Xp)]?
=EX§) +[EXp + X1)* — EXDIP, + [E(Xp + X1 + X,)? — E(Xp + X1)?1P, — [E(X))]?
—[[EXo + XD = [EX)?1P, — [[EX, + X1 + X)]* — [E(X, + X)]?]P,
= V(Xo) + [V(Xo + X1) - V(Xo)]P1 + [V(Xo +X; + Xz) - V(Xo + Xl)]Pz

Definition 3.2

A function f(xp) defined on R(P,, P,) is called a plithogenic probability density function if it satisfies the
following conditions:

1. f(xp)=0.
2. [17 FGepddxp = 1.
Example 3.1
20
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Let f(xp) = 2xp; 0 <p xp <p 1, then f(xp) is a plithogenic probability density function because:
T[f(xP)] = T[ZXP] = T[zxo + 2x1P1 + 2x2P2] = (ZxO, 2xO + le, 2x0 + 2x1 + ZXZ)
Which are all nonnegative functions, we also have:

1 1 1 1
T ff(xp)dxp = f 2x0d.x0 ) f(zxo + le)d(xo + Xl) ) f(zxo + 2X1 + sz)d(xo + Xq + xz) = (1,1,1)
0 0 0 0

Which means that:
1
J-f(xp)dxp =T1(1,1,1) =1
0
Theorem 3.2

Let X, = X, + X; P; + X, P, be a plithogenic random variable, the moments generating function of it takes the
form:

My, (t) = My, () + [MX0+X1 (t) — My, O]P, + [MX0+X1+X2 (t) — My, 4x, ®]P,

Proof
+00 +oo
MXP(t) =E(e"P) = f e P f(xp)dxp =T~ 'T f e f (xp)dxp
—o0 oo oo -
=71 f et o f(xy)dx,, J etGotxD) £ (x4 x,)d (%,
e -
t(JCO+X1+JC2)
+x1), e fxo + 21 + x3)d(xg + x1 + x3)
=T7! (MXO (), My 4x, (6), My, 4 x,+x, (t))
= My, (¢) + [MX0+X1 (t) — My, ®]P, + [MX0+X1+X2 (t) — My, 4x, ®]P,
Theorem 3.3

Let Xp = X, + X1 P, + X, P, be a plithogenic random variable with a moments generating function My, (t) then:
dk
@MXp(t)lt:() = E(X§)

Proof

Since:
My, () = My, (t) + [MX0+X1 (t) — My, ®]P, + [MX0+X1+X2 (t) — My, 4x, 0P,

Taking k™ derivative of both sides and substituting ¢ = 0 yields to:

dk dk

WMXp(t)ltzo = 1k
k

dk dk
= WMXO (Ol¢=0 + [@Mxoml(f)h:o - WMxo(t)h:o] Py

(MXO @® + [MX0+X1 (t) — My, (t)]P1 + [MX0+X1+X2 () — My, 4x, (t)]P2)|t=o

d* d*
+ [ﬁ MX0+X1+X2 (t)lt:O - ﬁMX(ﬁXl (t)|t=0] P,
= E(X§) + [EXKo + X)* — EXO]IPy + [EXo + Xy + X)* — E(Xo + X)¥]P, = E(XF)
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4. Some Continuous Plithogenic Probability Distributions
Definition 4.1

A plithogenic random variable X, is said to be exponentially distributed with the plithogenic parameter A, if its
probability density function takes the form:

f(xp) = Ape PP xp, Ap >p 0
Theorem 4.1
The formal plithogenic form of probability density function of exponential distribution is:

fxp) = Aoe—ﬁoxo + [(}_0 + }_l)e—(ﬂo‘*'h)(xo‘*'xl) _ Aoe—ﬂoxo]Pl
+ [(/10 + A+ /12)6—(/10+11+12)(X0+x1+xz) — (A + Al)e—(lo+/11)(xo+x1)]P2

Proof

TIf(xp)] = T[APQ—AP xp ] = T[(AO + ,P, + /121)2)6—(10+11P1+12P2) (Xo+x1P1+x2Py) ]
=T[Ay + APy + 1P, ]T[e‘(}“0+111’1+/121’2) (x0+x1P1+x2P2)]
=T[Ao + APy + 2,P, ][e_T(’10+)‘1P1+12P2) T(x0+x1P1+szz)]
=g, Ao + A, g + A, + 1,)e~AoAo+A1Ao+A1+22) (XX +x1, X0 +x1 +x2)
— (Aoe—/loxol(lo + 11)6_0‘0""11)("0""‘1), Ao+, + /12)6—(/10+Al+12)(x0+x1+x2))

So:

f(xp) = T (e 0%, (Ag + Ay)e~PotA)Gotx) (2 + 1) + 2,)e~Rothitla)(Xotxitxz))
= Aoe—loxo + [(/10 + Al)e—(lo+11)(x0+x1) _ Aoe—AOxO]Pl
+ [(/10 + Ay + Ay)e” Rotla+d)(rotxa+xa) _ (] 4 ll)e_(’l"”l)(xo”l)]Pz

Example 4.1
f(xP) = e~%0 4+ [26—2(x0+x1) _ e—xO]Pl + [46—4(x0+x1+x2) _ 26—2(x0+x1)]P2

Is a plithogenic probability density function of an exponentially distributed random variable with parameter
A’P :1+P1+2P2.

Theorem 4.2
The plithogenic cumulative distribution function of plithogenic exponential distribution is:

F(xp) =1- e—loXo + [e—loxo _ e—()&o-{—ll)(JCo'{'xl))]Pl + [e—(lo+/11)(x0+x1) _ e—(Ao+ll+ﬂ.2)()€0+X1+X2))]P2

Proof

Flxp) = f CF(e)dty
0

xp
T(F (i) =T ( | f(tp)dtp>
° (xg+x1P1+x2P3)
=T (f ((,10 + AP + Azpz)e—(lo+/11P1+/12P2)(to+t1p1+tzpz)) d(to +t,P,
0

o)

X0 Xo+x1 Xo+x1+Xx2
= <f Noe Hotodt, f (Ao + A)e~GotA(ottq (¢, + tl),f Ao+ 4
0 0 0
+ /’{2)e—(AO+A1+Az)(t0+t1+t2)d(t0 + tl + tz))

= (1 — e—loxo’ 1— e—(10+21)(x0+x1)’ 1— e—(lo+ll+22)(x0+x1+x2))

22
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Which yields by taking T~ to:

F(Xp) =1 — e toXo 4 [1 — e~ (Got+A1)(xo+x1) _ (1 _ e—}hoxo)]P1
+ [1 — e~ (Ro+Ar+A)(xo+x1+x2) _ (] — e—(lo+/11)(xo+x1))]p2

Or:

F(xp)=1- e~ Ho%o 4 [e—loxo — e—(10+/11)(xo+x1))]p1 + [e—(lo+/11)(xo+x1) — e—(/10+/11+12)(x0+x1+xz))]PZ
Theorem 4.3
Let X, be a plithogenic exponential random variable with plithogenic parameter 4,, > 0 then:

1 1 1 r
1. EXp) = o + (lo+11 - l_o) P+ (/10+/11+12 - /10+l1) P>

1 1 1 1 1
2. Var(Xp) = Bt [uo+/11)2 B E] Pt [<Ao+al+az>2 B (Aom)Z] P2
Proof

1 E(Xp) =T'T(J; xpApe ™ *Pdx;)

=T f XoAge o "deo,f(xo +x)(Ao + Al)e‘(/10+/11)(x()+x1)d(xo + xl),f(xo +x;+x)(Ao + 44
0 0 0

1 1 1 )

4 1o~ Got A tA) ot a+x2) g (5 4+ % 4+ 2.) | = T-1 (_, ’
2) (X0 + 21+ x2) Qo' Ao+ A Ao+ A + 1,

_1+( 1 1)P+( 1 1 )P
T ot A AT T Mg+ 4+, A+

(o) (o) 2 (o)
2. Var(Xp) = TT([, [xp — E(Xp)]*Ape P Pdxp) = T7? (fo (xo - i) Aoe Mo %odx,, [0 (x0 +

1
Ao+,

/12)8—(/10+11+12)(x0+x1+x2)d(xo +x;, + x2)> =T"1 (

2 _ o 1 2
x1 ) (/10 + /’{1)6 (Ao+ll)(x0+x1)d(xO + xl) ) fo (xO + x1 + x2 - m) (/10 + /11 +
1 1 1

1 1
127 (Ao+A1)2’ (/10+/11+/12)2) 22 + [(/10+/11)2 -

1 1 1
%] Py [(lo+/11+12)2 B (10+A1)2] P
Definition 4.2

A plithogenic random variable X is said to be uniformly distributed with the plithogenic parameters ap, b, if its
probability density function takes the form:

1
f(xP):H;ap<xp<bp

Theorem 4.4

The formal plithogenic form of probability density function of uniform distribution is:

1 1 1 1 1
= + - P+[ -
f(xp) bo_ao b0+b1_a0_a1 bo_ao] 1 bo+b1+b2_a0_a1_a2 b0+b1_a0_a1

Py

23
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Proof

1
=TT = T_lT[ ] = T_lT[ ]
f(xP) [f(xP)] bP - aP bo + blpl + b2P2 - aO - a1P1 - a2P2

1
- T—1T[ ]
by — ay + (by —1a1)P1 + (b, — ay)P;

i | )
bo_ao b0+b1_a0_a1 b0+b1+b2_a0_a1_a2

1 1
= P
bo—a0+[b0+b1—a0—a1 bo_ao] 1
1

1
+ -~ P
[b0+b1+b2_a0_a1_a2 b0+b1_ao_a1] 2
Theorem 4.5

Plithogenic cumulative distribution function of plithogenic uniform distribution is:

_ao x0+x1_a0_a1 _ao

Xo
F(xp) = P
(xP) bo - ao bO - ao + bl - a1 bo - ao] 1

x0+x1+x2—a0—a1—a2 x0+x1—a0—a1]P
bo_a0+b1_a1+b2_a2 bo_a0+b1_a1 2

Proof

Fow) = [ rends,

ap

T(F(xp)) =T ( f Pf(tp)dtp)

(xo+x1P1+x2P2) 1
=T ( )d to + t,Py + t,P,
(~f( b0+b1P1+b2P2_ao_alpl_azpz (0 141 2 2))

ap+aqPy+azPp)
( X0 1 p J-xo+x1 1 d( N ) Xot+x1+x2 1 d( N
= Lo, to + t1), to+ 1
agp bo_ao a0+a1 bo—a0+b1—a1 a0+a1+a2 bo_a0+b1_a1+b2_a2

)

xo_ao X0+X1—a0—a1 x0+x1+x2—a0—a1—a2
bo_ao’bo_ao+b1_a1’b0_a0+b1_a1+b2_a2

)

Taking T~ yields to:

Xg — Qg Xo+ X1 —Qyg—a; Xog— Qg

F(xp) = - P.
(P) bo_ao bo_a0+b1_a1 bo_ao !
Xg+ X +x,—ay—a; —a, x0+x1—a0—a1P
bo_a0+b1_a1+b2_a2 bo_a0+b1_a1 2
Theorem 4.6

Let X, be a plithogenic uniform random variable with plithogenic parameters ap, b, then:

ap+bg ap+aqi+bo+by ap+bg aptaitaz+bo+bi+by ap+aq+bo+bq
1. E(Xp) = 2 + 2 - P, + 2 - 2 P,
2. Var(Xp) = (bo—;lo) (b0+b111210—0-1)2 _ (bo—ao)z] P, + [(bo+b1+b211210—0-1—a2)2 _ (b0+b1;;10—a1)2] P,

Proof

1. E(Xp)=T‘1T(be *p dxp)

ap bp—ap
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bo bo+bq bo+b1+b;
X Xo + X Xo+x1 +x
= T'_1 f 9 d.xo ) f 9 L d(x() + Xl) ) f 9 L 2 d(xo
bo_ag b0+b1_a0_a1 b0+b1+b2_a0_a1_a2
agp aptaq aptaitas
+ x4+ x3)

_T_1<a0+b0 ag+a, +by+ by a0+a1+a2+b0+b1+b2>

2’ 2 ’ 2
_a0+b0+[a0+a1+b0+b1 a0+b0]P [a0+a1+a2+b0+b1+b2 a0+a1+b0+b1]
2 2 2 ! 2 2 2
2.
bp )
xp —E(X
Var(Xp) = T™1T f dep
bp - ap
ap
bg 2 bo+by
1 ay, + b, 1
=T f(xo— > )bo—aodxo' f (x0+x1
ap apt+aq
ay + a; + by + by\* 1
- ) d(x,
2 bO + bl - ao - a1
%+%+@+m+m+mf 1
+x,), +x;, + 2, — d
xl) f (xo xl xz 2 bo + bl + b2 - ao - a1 - az (x()
0

b+ 1) _T_1<(b0_ao)2 (bo + by — ay — a;)? (b0+b1+b2—a0—a1—a2)2)
1 2 - ) )

12 12 12
(b — ao)z n (bg + by —ag — a)? _ (by — ao)2 p
12 12 12 !
N (by + by + b, —aO—al—az)z_(b0+b1—a0—a1)2 P
12 12 z

5. Fundamental Form of Continuous Plithogenic Probability Densities and Plithogenic
Cumulative Distribution Functions

Let X, be a plithogenic random variable that has a probability density function f(xp;®p) and cumulative
distribution function F(xp; ©p) with 0p = (01p, ..., 0kp); Oip = O;o + 0;1P1 + 0;2P, ;i = 1,2,..., k a vector of
parameters, in this section we provide two fundamental theorems in plithogenic probability theory:
Theorem 5.1
Formal form of f(xp; ©p) is:
f(xp; ©p) = f(x0;00) + [f (x0 + x0; Og + ©1)-f (x0; O0)] Pr+[f (xo + %1 + x2; 00 + 01 +
02)- f(xo + %1509 + 0,)]P,

Where @0 = (910, ""0k0)7 @0 + @1 = (610 + 911, ...,6k0 + ekl), @0 + @1 + @2 = (610 + 611 + 912, ey 6](0 +
01 + Ok2)
Proof
Using one dimensional AH-1sometry:
T(f(xp;0p)) =T (f (xg + 1Py + x,P2; 09 + O, P, + 0,P,))
= f(T(xO + xlpl + xzpz; (':')0 + (:_')1P1 + G)sz))
= f((xo; Xo + X1, X0 + X1 +%5); (0,00 + 04,04 + 0, + 92))
=(f (x0; ©9), f (xg + x1; 09 + O1), f (X + X1 + X2; 0 + 01 + 0))

Taking T~* of both sides:

= f(xp; 0p) = T_l((f(xoi 09), f(xo + x1; 00 + 01), f(xg + X1 + x;00 + 6, + 92)))

= f(x0;00) + [f(xp + %1509 + 01) — f(x0; 0) Py + [f(xg + X1 + X, 0 + 01 + O3)

— f(xo + %1500 + 01) P,
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Theorem 5.2
Formal form of continuous plithogenic cumulative distribution function is:
F(xp; ©p) = F(x0;09) + [F(xo + x1; 09 + 01) — F(x¢; 09)] P
+ [F(xg + 3, +x5;00 +0; +0,) — F(xy + x1;00 +0,)]P,
Proof
Straightforward by integration of results in theorem 5.1.

6. Plithogenic Random Numbers Generation
Let X, be a random variable that has a plithogenic pdf f (xp) and plithogenic cdf F (x;), if we assumed that Up =
F(xp), then U, is a plithogenic random variable uniformly distributed on [0,1], i.e., Up~Unif (0,1).

We can write X, as a function of Up to generate random plithogenic numbers as we do in the classical case, let’s
work with the already presented distributions in section 4.

6.1 Random numbers generation according to plithogenic uniform distribution

We have:
xO_aO x0+x1—a0—a1 xO_aO

P.

bo_ao bo_a0+b1_a1 bo_ao 1
x0+x1+x2—a0—a1—a2 xO+x1_ao_a1]P
- 2

bo_a0+b1_a1+b2_a2 bo_ao+b1_a1

F(xp) =

By setting Up = F(xp) = T(Up) = T(F(xp)), then:

( N fu ) (xo—ao Xo+ X —ay—ay x0+x1+xz—ao—a1—a2)
Ug, Ug + U, Uy + U +Uy) =
0,0 170 1 2 bo_aolbo_ao'i'bl_al'bo_a0+b1_a1+b2_a2

Xo — Qo
uO =
by — ag

= xo = Ug(by — ap) + ag

Xo+ X1 —ag—aq
bo_a0+b1_a1

u0+u1=

= x0+x; = (ug +u )by —ay + by —ay) + (ag + a;)
Xo+x1+Xx,—ag—a; —a,
bo_a0+b1_a1+b2_a2

u0+u1+u2=

:>XO+X1+XZ = (u0+u1 +u2)(b0_a0+b1_a1+b2_a2)+(a0+a1+a2)
Hence:

(%0, %9 + %1, %9 + X1 + X3)
= (uo(bo —ag) + ag, (ug +uy)(bg —ag + by —ay)
+ (ao + al), (uo + u1 + uz)(bo - ao + bl - a1 + b2 - az) + (ao + al + az))

Now we take T~ of both sides and get:
Xp = Ug(by — ap) + ag + [(ug +uy)(by — ag + by — ay) + (ag + a;) — ug(by — ap) + aolP;
+ [(u0+u1+u2)(b0—a0+b1—a1 +b2 _a2)+(a0+a1+a2)
— (ug +uy)(by — ag + by —ay) + (ag + a,)1P;

6.2 Random numbers generation according to plithogenic exponential distribution

We proved that:
F(xp) =1 — e 40X 4 [1 — e~ (Aot+a1)(xo+x1) _ 1- e—/loxo)]Pl
+ [1 — e~ (Ao+A1+22)(Xo+x1+X2) _ 1- e—(/10+/11)(xo+xi))]p2

= (Ug, Up + Uy, Uy + Uy +Uy) = (1 _ e—loxo, 1— e—(ﬂo+/11)(xo+x1), 1— e—(lo+ll+/12)(x0+x1+x2))
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Uy = 1 — e Ao%o

In (1 —uy)
:>x0 = _A—
0

uo + ul — 1 — e_(10+11)(x0+x1)

In (1 — (ug + uy))

=>x0+x1=—

uo + u]_ + uz — 1 _ e—(lo+ﬂ.1+ﬂ.2)(X0+x1+X2)

In (1 - (ug +uy +uy))

$x0+x1+x2=_

Hence:

(%J0+Mﬂg+ﬁ+xﬂ=<_mu_u0 _mﬁ—ﬁm+mD_jﬂl—Wo+m+uﬂ»

Ao ’ Ao+ A4 ’ Ao+ + 24,

Now we take T~ of both sides and get:

o = _In (1 —wu) N _ln(l — (uo +uy)) . In@ —uo)) P
i Ao Ao+ 44 Ao !
[ In (1 — (ug +u; +uy)) In (1 — (up +uy)) ]P
lo+ A + 1, do + 14 )| P2
In(1—uy) [In(1—-up) In(1-(up+uw))
= - - P
= X L T 4 1o+ 4y 1
[ln A1-(ug+uy)) In(1-(uy+u + uZ))] P
Ao+ A4 Ao+ A+ 2y 2

7. Conclusion

We have presented the formal form of plithogenic random variable and plithogenic probability density

functions and studied its important properties including plithogenic expectation, plithogenic variance,
plithogenic moments generating function, some plithogenic probability distributions and its
probabilistic properties, plithogenic random numbers generation. Many theorems were presented and
proved with an algebraic approach depending on algebraic isomorphisms. In future researches we are
looking forward to study applications of this new definition in many branches of probability theory
like reliability theory, queueing theory, dynamic systems, stochastic processes, etc.
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