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Article
A Characterization of the Logistic g-Distribution

Amri Yassine and Boutouria Imen *

Laboratory of Probability and Statistics. Sfax University Tunisia; imen.boutouria@gmail.com

Abstract

The current research paper investigates the logistic g—distribution 4—L(0, 1) from a probabilistic pers-
pective. Its unique characteristics lie in its probability density function (pdf), cumulative distribution
function (cdf), mean, and variance. We introduce the g—Fourier transform and a new g—differential
equation within the framework of quantum calculus and provide its solution in order to facilitate
the characterization of the logistic g—distribution. A characterization of the relationship between the
logistic g—distribution and exponential g—distributions is determined via the cumulative distribution
function (cdf).

Keywords: g-calculus; logistic g-distribution; g-Fourier transform; g-differential equation; exponential
g-distributions

1. Introduction

Quantum calculus, which stands for a contemporary field of study, addresses the principles
of calculus without the traditional reliance on limits. Over the recent years, several research works
have been oriented towards g-calculus [1, 2, 3, 4, 5], a branch of mathematics that bridges the gap
between mathematical theory and physical applications. The origins of quantum calculus date back
to the pioneering work of EH. Jackson [5] in the early 20Th century. A comprehensive overview of
the fundamental concepts of quantum calculus is displayed in the book written by Kac and Cheung
[11]. Chung et al. [13] introduced the g-addition operator and explored its properties, subsequently
applying it to the study of the g-logarithmic and g-exponential functions [17]. The applications
of quantum calculus extend to a wide range of mathematical domains, including number theory,
difference equations (as exemplified in [6]), orthogonal polynomials, and probability theory.

Within the framework mathematical physics and probability, the g-distribution transcends classical
distributions in terms of generality. Diaz [15] introduced this concept in the continuous domain,
while Charalambos [3] extended it to the discrete domain. The g-distribution entails constructing
a g-analogue of the conventional distribution. Mathai [8] examined the g-analogue of the gamma
distribution as far as Lebesgue measure is concerned.

The central target of this paper is to establish a quantum representation for the standard logistic
distribution within the framework of quantum calculus logistic §—distribution noted by g— L(0,1).
This representation is particularly designed for the interval R; = [—J;, d4], the g—analogue of R, where
0 denotes the location parameter and 1 designates the scale parameter.

At this level, the value of §; is determined by the formula §; = ﬁ, with g being a fixed number falling
within the range of 0 to 1 and §; being the g—analogue of +o0 in quantum calculus.

As q approaches 1, the representation converges back to the ordinary logistic distribution.

To achieve the quantum representation of the logistic distribution, we need to find the g-analogues

o

of key elements : dx, RT3y and 1.

Jackson in [5,6] set forward the g-analogue of the exponential function e* determined by

=L

n=0

1

9

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202510.1010.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 October 2025

20f17
and
1 if n=0

I = ’ 1
g { [nlgln —1],...[1]; otherwise. M

It is clear that eg = 1, implying that it is based on the convention 0% =1, and qu;‘ = e;‘.

~ . PO . . e .

Then, the g-analogue of the function ey 18 determined by function e e’ while the

Lebesgue measure dx is replaced with the Jackson measure d;x. To represent 1 in the quantum context,

we introduce a new function named c(q) =1+ e, u By accomplishing these steps, we establish the
desired quantum representation of the Logistic distribution, offering deeper insights into the interplay
between quantum calculus and traditional ones.

The g—analogue of the Riemann integral in quantum calculus is provided by the Jackson integral,
also known as g—integral. Using the g—integral and the g—analog of the classical exponential function,

o
denoted by Ej = +Z: q =1/ 2[3;]]', we can introduce a new definition of the Fourier transform in
! !

quantum Calculus,]called the g—Fourier transform. At this stage, g is a real number lying strictly
between0and 1 (0 < g < 1).

The q—Fourier transform plays a crucial role in characterizing the logistic g—distribution, denoted
by g — L(0,1). Furthermore, we can invest solutions in —differential equations to further demonstrate
the characterization of this distribution.

In [y], the density of the exponential g—distribution ¢, (A) is indicated by
—g[A
4(x) = gy " H g 1y (), forh > 0,

and the g—cumulative function of the exponential g—distribution is expressed as

0, for x <0,
—[Algx _ 1
E(x) = 1-E . forOSxS(Sq—ﬂ,
_ 1
1, forx>5q—q.

we recall certain basic definitions recorded in [5, 6, 8, 12]. We fix a real number 0 < q < 1. We shall
start with the g—derivative and the Jackson g—integral. The g—derivative of function f : R — R at

flax) = f(x).
(g—1)x
It is also known as the Jackson derivative. We notice that it is linear. In this respect,

x € R 0is determined in terms of

qu(x) =

Dy (f(x) +8(x)) = Dgf(x) + Dygg (x)-
It has a product rule analogous to the ordinary ones, with two equivalent forms :
Dy (f(x)8(x)) = g(x)Dyf (x) + f(qx)Dag(x) = 8(qx) Dy f (x) + f(x) Dgg (x)-
Similarly, it satisfies a quotient rule,

f(x)\ _ 8(x)Dgf(x) — f(x)Dgg(x)
Dq<g(x)) B g(qx)g(x)

8 # 0.

For example the g—derive of function x" for an integer n > 1 is indicated by :

Dyx" = [n]qx”_l,
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q"-1

T =14ttt

where [n]; =

A right inverse of the g—derivative is obtained via the Jackson integral. For a,b € R the Jackson
integral or g—integral of the function f : R — R on [a, b] is expressed as :

[e9)

b
/a f(x) dgx = (1—q) ) q"(bf(q"b) —af(q"a)).
n=0
It is clear that if 4 approaches 1, the g—derivative approaches the Newton derivative and the Jackson
integral approaches the Riemann integral.
The g-analogue of the rule of integration by parts is provided in terms of :

b b b
| 8GIDsf () dgr = [F(¥)3(x))s = [ Flg)Dyg(x) .

2. Logistic q-Distribution

The basic purpose of this paragraph is to introduce the modeling of the probability density func-
tion of the logistic distribution within the framework of quantum calculus. The function representing
this density is denoted as f; and is defined on the interval [—dg, d;], where é; = %_q is a specific
parameter associated with the distribution.

We also know that
. *H‘” 1
e pr—
T o1 (1—q)qkx
therefore
= ﬁo 1
e @ _ (2)
! o 1—qkx
3)
1 = 1
= . 4)
1—x ,g 1—gkx
If x goes to 1, then we obtain
e; @ 4o,
Hence,
5 ds. — 1
eq—+0°,an q—l_q-

From this perspective, we define the normalizing constant c¢(g) by
—54 1
c(q) = 1+e; ', and §; = ﬂ’ for0<g< 1.
Proposition 1. The normalization constant c(q) tends to 1 as q approaches 1 with 6, = 1%

q

lime(q) = lim1+¢, " = 1.

q—1 q—1
Démonstration. Since
. ﬁ 1
X —
T oo 1—(1—q)gkx
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then
7 7 1
1 =1
qggeq qgg g;gl—%qk
n 1
= lim [ lim
n— 0o qﬁlgl—l-qk
= lim [ lim 11 1 1
oot \g1\214+4g1+42 "1+ ¢g"
n
= lim (1)
n—+4oo\ 2
=0.
Thus,
-4,
li = lim(1 1
ngc(q) qlg}( +e ")
O

Figure 1 depicts a plot of c(g) as a function of 4.

1.4+

1.3 A

1.2 1

1.1+

1.0
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Note that c(q) approaches 1 as g lélo%lsn%g }; Plotof c(g) as a function of g
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We are now prepared to formally introduce the logistic g—distribution.

Definition 1. The probability g-density function of the standard logistic g-distribution, denoted by f,, is
specified by

X
q

(1+ef)(1+eb)

e

1 .
fa(x) = c(q) “‘]_5q,5q[(x), foré; = T (refer to Figure 2)

and c(q) =1+¢; & for the normalizing constant.

Remark 1.
) k) eX
q q q
fq(x) dqx = C(q)/ qx dqx
s, o (el (1 +e)
1 1%
=C —_
(9) 1+ ej
-3
-1 1
= C(‘]) 3 + C( ) "y
1+e,] 1+e, !
q q
=0+4+1=1.
f 0.25(x) , q=0.25 f 0.5(x), g=0.5
0.350 1
0.55
0.325 1
0.50
0.300 1
045
0.275 1
% 0.40 % 0.250
' 0,351 " 0225 |
0304 0.200 1
025 0.1754
0.150 1
0.20 ‘ ‘ . ‘ . ‘ . . ‘ ‘ ‘ . . .
-1.0 —05 0.0 05 10 —20 -15 -10 -05 00 05 1.0 15 2.0
X X

3. Logistic j—Cumulative

the g-cumulative g-distribution function(q-cdf), of a real random variable X follows g-density
i

fa(x) = c(q)mH‘[_%(gq] (x), which is provided F;(t) = Py(x < t) = fi(sq fq(x) dgx, for

Y

Theorem 1. The standard logistic q-distribution has a g-cumulative q-distribution function defined as follows

0, fort < =4,
Ft)={ 1- fiqe)%, for =8, <t <&y, (refer to Figure 3)
1, fort > 6.
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f0.75(x) , q=0.75 f 0.95(x) , q=0.95
0.25 1

0.25 4

0.20 4

0.15 4

=]
=
=]

f.0.95(x)

0.10 4

0.05 4
0.05 4

0.00 4

Figure 2 exhibits the logistic qfdenls:}tGyUg&r%f'e%TP&gg%eq‘_gﬁP Values of g. It is worth noting that as g
tends to 1, the logistic —density curves become compatible with the ordinary case.

Démonstration. For x € [—J;, d;], using the definition 2.1, we get

X

t t e
F, (¢ :/ x)dgx =c¢ / 7 dgx
Y S I A
1+¢j 1+e,§ 1+e{1—5q
_ . clq)
1+ef7'

O

Figure 3 plots the curves of the logistic q-cumulative g-distribution function for different values
of g. We notice that this function is always monotone. Besides, the curve converges to the logistic
cumulative distribution function curve when g tends to 1.

Remark 2. We have :

1
1. limF(t) = ——
qlir} q() 1+et
1
2. limqlimF(t) p = .
im0} = 5

4. g-Expected and g-Variance Values

In quantum calculus, the g—expected and g—variance of standard logistic g—distribution are
well defined with g—expected and g—variance representing the g—analogue of ordinary expected and
variance.

Diaz et al. [15, 16] introduced the notion of moment in the theory of the g—calculus. It is expressed
as follows :

gM,, = /Rx"f(x)dqx, Vn e N.

The g—mean of a random variable X with g—density function f;(x) is expressed by

E;(X) = /Rxf(x)dqx =qM;.
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FIGURE 3. Logistic g-cumulative

The g—variance of a random variable X with g—density function f;(x) is indicated by :
2
Vy(X) = Eq(X2) — (Eq(X))" = qMa — (qu)z-

Theorem 2. Let X be a random variable with a q-density f, of the standard logistic q—distribution. Then,
1. The g-expected of X is provided by

oo j j 1
Ey(X) = 0y +e(q)(1 =)oy L | — "y + — oy | forall o = 5.
=0\1+e; " 14e " 7 q

2. The g-variance of X is denoted by

X X
Va(X) = 5:3 +c(9)[2]4Eq <%> - [Eq(x)]z'
q
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1. Let fz(x) = c(q) %H‘[_ 559) (x), is g-density of standard logistic g—distribution. In this

regard, for §; = -

q

E;(X) =/Rqu(x)dqx
TR
=) /@, (1+el)(1+ eg)dq

c()/(squ _ dgx
1 — 1 1T+e; 1

- lSq 5
—-Xx q 1
= ——=D,(x)d
)| e | W [, T aEPuldr
- —9
=0, 6 % 1 1
—clg)| T = —- | +ela) | o dgx
_1+e$’7 1+eq§"7 0 1+EZX 1+eqqx 1

oo j j
= =0y +c(q)(1—q)d4 2 q + q_qmé .
j=0 e,

2. We have,

d xej
Eq(X?) = c(9) /_gq (1+ er)(ql +ej)

5‘7 2 -1
= D,| —— |4
C(q)/—tsqx "<1+eg> 7%

dgx

x2 % % x
C(Q) 1+e%{ - (q> /—Jq[ ]ql'i'ezx qx
X(1+€X)
:55—#6(!])[2],71@,7( eg( q )
As a result,

X(1+eX) )

Vy(X) =67 +1q[2]q1Eq<e—X‘7> - [E,(X)]".

q

5. g—Fourier Transform

In this section, we use the g- exponential Ej and the definition of the Jackson g-integral as well as
its properties to define the g-Fourier transform and determine certain properties that characterize this
operator.

The g-exponential Eéx is bounded for all x in | — 0q,04 [, where i denotes the imaginary unit.

The g—Fourier transform can be used in the analysis and the resolution of problems in quantum
calculus.

With g always being a fixed number falling within the range of 0 to 1.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Definition 2. The q—Fourier transform of a function f, denoted by f‘?, is a function defined on Ry =] — &4, ;]
by :
/ Ey ™ £ (x)dgx, Yt €] — b5,

Remark 3. Let a € R. Then, the q-derivative of q— exponential Eg* is written as
DyESY = aEg™.

Proposition 2. Let f be a function and Dy f its q—derivative. Accordingly, if f and D, f are q—integrable
on Ry =] — 04, 04(, then the q—Fourier transform of Dy f in Ry =] — &, 04| is determined by the following
relation :

o — =1 it —ité,
1. itfi(t) = (Dof) (1) + Eq " f(—8g) — Eq " £ (dy).
Lo 1 —_ q —ité,
2. it(ps) (B) = (DafFps,) (B)+ £(0) — Eq " £(3).
The q—Fourier transform of f is provided by
/ E; ™ f(x)dgx, VE €] — 8,5,].

Therefore,

1.

fi(t) = /_5; Eq_ithf( x)dgx = /_5 D, (—%Eq_”x)f(x)dqx.

Using the q—integration by parts, we obtain :

% L _1 —itx % 1% —itqx
/—éq D, (_EEq >f(x)dqx =z [—Eq f(x)] s t /_5‘7 E; " Dyf (x)dgx
ito ito 1 % i
=[BT e + B (o) + 4 [ ETDf(dgx:
—9

According to the definition of the g—Fourier transform, we can infer that :

(Dqef) (t) = E‘””"Dqﬂ )dg

—0
Consequently,
Pty =2 [~E, " (6 + Ef f(=0p)] + 5 Daf) ()
= (D) (1) + B f(~50) — E; ™ £(5,) ).
Thus,

itF1(t) = (Dyf) () + Ey f(—85) — By "1 £(5,).

: XT—X _ ,—XTX __ X H 0 _ 0 _
2. Since quq =¢ E,7 =1, then E‘7 = E,—x and since eg = 1, then Eq =1.

The g-Fourier transform of the function ( fﬂé]oréq[) is expressed in terms of

(fHios,1) (1) = /_ Z E, thxf(x)“‘]oléq[dqx: /O qu<—EEq ”X) f(x)dgx.
q

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Using the q—integration by parts, we obtain

:1[ ’””f( )+E°f - / E; D, f(x)dyx

l1t{ —ztéqf( ) (0) +E/o Eq*thxqu(x)dqx

According to the definition of the g—Fourier transform, it follows that

-0 1 % itgx % _itgx
(Do) () = [ | B Daf s dgr = [ B D)y

Therefore,
(Promg) (1) =5 [~Eg ™ £(57) + F(0)] + 2 (Dg a5 1)
= (Ds 0" () + F(0) — E; ™1 £(5,) ).
Hence,

it () (1) = (DafFins) () + £(0) — Ey " £(8y).

Proposition 3. The q—Fourier transform has the following properties :

1. Linearity : Let f and g be two functions such that their g—Fourier transforms are indicated respectively by
fq and §1. Then,

— 9 -~
(af +pg) (t) = afi(t) + BgI(t), Vo, p € R.
2. If f is an even function, then the q—Fourier transforms f’? is denoted by

N &
fi(t) = 2/0 f(x)Cosq(tqx)dgx.

3. If fis an odd function, then the q—Fourier transforms f‘? is stated as

_ %
F(t) = =21 [ f(x)Sing (tq)dg

4. Let x — xf(x), where |x*xf(x)| is a bounded function, then the q-derivative of the q—Fourier transform
fq is specified by
Dq(f7)(8) = —iq(xf(x)) (b).

1.  Let f, g be two functions. For all #, § € R, we get
- 1 9 —itqx
(af +B2) () = [ (af + Bo)(¥)Ey ™y
— Y
o % —itgx thxd
= [ WfE ™ + Bg(x)E; Py

q

- % —itqx % —thx
— 5f(X)Eq dyc+p [ g(0)E; Mdgx
_'7 -9

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Eix+E7ix . . . . Eix_EfiX . .
2. The Cosy(x) = —L—"— function is an even function and the Sin;(x) = —I—;— is an odd function.
From this perspective, '
E,;lth = Cos,(tgx) — iSing(tgx).

Therefore,

Fit = [ pE; g
- /jz f(x)(Cosq(tqx) — iSing(tgx))dgx

aj %
— /_5qf(x)COSq(th)dqxi/_(sqf(x)Sinq(th)dqx.

Since f is an even function, we have

_ &
fi(t) = 2/0 f(x)Cosg(tgx)dgx.

3. Since f is an odd function, we have

~ 5
fit) = 21'/0 f(x)Sing (tgx)dyx.

4.  The g-derivative of the g—Fourier transform fq is obtained by :

D,fi(t) = D, ( /_ ‘5; f(x)Eqithdqx)
_ /_ 5; F(x)Dyg(Ey ™) dyx

= —i /(Sq xf(x)Eiithd x
7], q q
q

= —iq(xf(x))" (1.
6. A Characterization of the j—Logistic q-Distribution

The new characterization of the standard logistic g—distribution g—L(0, 1) rests upon a novel
procedure, namely the g—Fourier transform and the g-Differential Equation.

A characterization of the relationship between the logistic g—distribution and the g—exponential
distributions is determined via the cumulative distribution function (cdf).

6.1. g-Differential Equations
Let g be a g—differentiable function. We define the g—differential equation (E;) as follows :

(Eq) : Dgy(x) —
The solutions of (E;) are represented by the following proposition :

Proposition 4. The q—differential equation (E;) admits the solution :

RO VD
y() g(x)'ve] (511

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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We set y(x) = 8%. Then,
ke
D) =0 ()
- g(x)quef; — kef;Dqg(x)
8(qx)g(x)
 g(x)key — kejDgg(x)
8(qx)g(x)
Accordingly,
~ 8(x) — Dyg(x) 8(x)keq —kegDyg(x)  g(x) — Dyg(x) keg
P = ST e ) g
_ 8(x)kej —kegDag(x)  g(x)kej — kegDyg(x)
g(gx)g(x) 8(qx)g(x)

=0.

6.2. A Characterization

The following proposition presenting a crucial equivalence is identified to determine the new
characterization of law Logistic g-distribution.

Proposition 5. Let f be a positive continuous function. Hence,

X
forall x € R, /O F(£) dgt =0,
ifand only if f(x) = 0,Vx € R.

We suppose that F(x) is a g—primitive of f. Therefore,

/f )dgt = [F(t)]p
= F(x) — F(0)
=0.

It follows that F(x) = F(0), for all x € R.
This results in the function F(x) which is constant for all x € R.
Thus, f(x) = DgF(x) = Dy(c) =0, Vc € R.

Theorem 3. Let X be a random variable that has an absolutely continuous q-density function, denoted by f,,
and a q-expectation, denoted by Ey(X). The random variable X adheres to the standard logistic q-distribution,
denoted by g — L(0,1), if and only if :

. —itgX —it§ 1
By | (=it + HOO)ES W05, /(X)| = B fo(0) + fy(0) = 0, 8y = 3=,
holds for all t € R, where

) (1+ef") (1 +eb) —ZDq[(Heg")(Heg)]’
(1+el ) (1+el)

and i denotes the imaginary unit, f q—density.
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Suppose X follows the logistic g—distribution g—L(0,1). Thus :

_ ey 1
f‘i(x) = C(‘I) (1 _'_egx)(l _’_eg)“é]*ﬁqﬁq[(x)l for 5‘7 1 _q'
Consequently,
—itgX
By [ (=it + (X)) Ey " W0 5, (X)]
is equal to

el el

2 . —itgx % —itqx
—itE, " d J¥ E;""h d ¥
@) (/5,, T At ep 10"54[("“"”/75 M AT e ]0"“(’“)01‘7’“)

=c(g) / R il x+ / E,""h eg; dox
0 To(1+e] )( dox 1+e N+ey) !
= c(q) /5”’13 (E; %) ; +/ E,""D ;‘ dyx
o T T(1+elhH( 4 (1+ef)(1+ex) ) 7
Eep " E, e cg)

c(q) =c(q)

(1+ela+ G
= E; " f,(68,) — £(0).

From this perspective,

(1+el)14e) 4

. —i —itd,
Ey (=it + (X)) Ey "7 05,1(X)| = By ™ £(85) + £3(0)
Ey ey c(q) Ey ey’ c(q)
= C(q) P S 4 _C(q 7 3 + 4 =0.
(1+ef") (1 +¢") (1+ef") (1 +¢")

It therefore follows that

By [ (=it + 1(X))Eg "PHy05,((X)] = By " f3(80) + £3(0) = 0

Let X be a random variable with an absolutely continuous g—density function f; such that :

By [ (=it + h(X)) By "PHyq5,((X)] = By " f3(60) + £3(0) = 0,

and

(1+ef")(1+ed) = Dy[(1+ef") (1 +¢})]
- (1+egzx)(1+e2x) .
Using the g—Fourier transform, we infer that :
ity [Ey 0, ()] = —it(fy (<P () (0

—

—(Dyf (Wi, (1)) (1) = £y(0) + Eg ™ £y (6,)
-/ Dy f(OET  dyx — £,(0) + E; M f,(5,).
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We get,
. —1i —‘t5
0 = Eq| (=it + h(X))Ey "Wy 5,1(X)| = By " £(85) + £,(0)
= / —Dqfq(x) + h(x) fo(x)) E lthdqx
1) .
Since /0 ! (—Dyfq(x) + h(x)fq(x))E;thdqx =0,Vt € R, relying upon proposition 6.2, we get

(1+el")(1+e}) —D, [(1 +el")(1+ eg)}

—h = -
Dy fa(x) — h(x) f5(x) = Dyfa(x) (1+el)(1+el)

fo(x) =

Based on properties of the g—Fourier transform, we hence note that f; must satisfy the
q—differential equation (E;) which is indicated by :

Dyy(x) — %y(x) =0,
(Eq) : ’

and y defined on | — d4, &,].

and

g(x) — Dyg(x) (1+ ezx)(l +ej) — Dy [(1 + egx)(l + ei;)}

- 2
8(qx) (1+el )1 +el)
With reference to proposition 6.1, the solutions of the g—differential equation (E;) are determined
by :
ke
y(x) = < ¥ g6, (x), Yk €R.

(1+el")(1+e)

Since c(q) =1+ eq_lg”’, then

/ x)dgx = k/ dgx
1+e l—f—e,’;)

1—|—e,7 %

The sole solution of (E;) that satisfies
x)dgx =1,
v,

is determined toby k = 1 + e;% = c(q).
Thus,
Gy for 5 = —
y(x) - fq(x) — C(Q) (1 _’_eZX)(l _’_ejqc) ]—(Sq,éq[(x)/ or q = mr

and f, is the g—density of logistic g—distribution g—L(0, 1).

We prove the following theorems, which establish a new characterization between the logistic
g-distribution and the exponential g-distribution with parameter 1.
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Theorem 4. Let X be a continuous q—distributed random variable with a probability q—density function f,.

Then, the random variable Y = log, (;(—q)){ - 1) is a g—logistic random variable if and only if X follows an
q

exponential q—distribution with parameter 1 in the interval (0,0, = 1qu]
The probability g—density function of an exponential random variable X with parameter 1 is
identified as follows [9] :

Cq(x) = E‘;qx“é[o L](x)'

T

Since Y = log, <£(_q)){ — 1), then -5, <Y < ¢;and X = —Logq(ecy(i)l).
q q

Suppose that the random variable Y follows the logistic g—distribution 4—L(0, 1). Then,

Z)“é]_éq,éq[(y)/ fOI‘ 5‘7 = 1T/

We have
P,(X<x)=P,| —Lo (@) <x
q =1y 8q eZ+1 =
c
=P, <L0gq (ey(j-)1> > —x)
q
c(q) —x
=P >E
(=)
e +1 1
=pr, X <
q( c(q) ~E"
c(q)
= P’i (eg < E—* - 1)
q
c
=Py (]/ < lqu(éﬂ - ))
q
logq<::@( 1) eg
= d
c(q /_5q (1+el)(1+ef) Y
=c(q) - ! logq<‘;(;’>‘ _1>
- o Y
i 1+e; 5
1 1
= C(q> - (@) + iy
_ LHgh—1 lde™
=1-E;*.

The corresponding result represents the g-cumulative g-distribution function of the exponential g-
distribution with parameter 1.
Then, X follows the exponential g—distribution.

Conversely, suppose that the random variable X follows the exponential g—distribution with
parameter 1.
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We have,

el +1
=P, logq(eg) < log, <Z(q)>>

emn(5)

o\N
S
oQ
=
/
a o
Qlaw
=+
AN
N~
D‘J‘
-
=
[N
=
—
eal
-
=
.
S}
x
/N
o Qmw
S+
AN
S~

The obtained result represents the q-cumulative g-distribution function of the logistic g—distribution.
Accordingly, Y follows the logistic g—distribution g—L(0, 1).

Conclusion

In the current investigation, we introduced the logistic q-distribution g—L(0, 1) and characterized

the logistic g-distribution 4—L(0, 1), utilizing the q-Expected, the q-Fourier transform and the solution
of the g-Differential equation. We equally proved the relationship between the logistic q-distribution
and the exponential g-distributions .
The goodness of fit of our findings was ensured via enacting a comparison with the logistic distribution.
As q approaches 1, the logistic g-distribution converges to the standard logistic distribution. These
results establish significant connections among continuous q distributions and stand for an outstanding
step in the area of data processing and simulation studies.
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