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Abstract

Let v be a probability measure in R with finite moments of all orders

Sm = / z™dv(x).
TER

Then it is well known [12] that there exists a sequence of normalized or-
thogonal polynomials {P,,(z)} with respect to the measure v satisfying the
recurrence relation

P () = Pmt1(T) + @mpm(T) + bmpm—1(2),
m>1, (1)

with initial conditions
po(z) =1, pi(z) =2 — ap.
Moreover, the polynomials {P,,(x)} satisfy the orthogonality relation

/ P (x)P,(x)dv(x) = 8 ybibe - - - by, m,v >0 (2)
TER

where 9,,, the Kronecker delta.
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The polynomials { P,,,(z)} depend on the moment sequence {s,,}m>0 and
they can be obtained from the formula
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where D,,, = det({si+;}o<ij<m) denotes the Hankel determinant.
Conversely, Favard’s theorem ensures the existence of a probability measure
v on R for which the sequence of polynomials determined by the recurrence
relation (1) are orthogonal. The mean value and the variance of the random
variable X in R with probability density function v(x) are given respectively
by

i =ag and o? =b,.

If a,, = 0 then all moments of odd order are zero

Som4l = / 2*"du(z) =0
TER
(see Saitoh and Yoshida [10], Christiansen [2]).

Saitoh and Yoshida [10] introduced certain g-deformations of the bino-
mial and Poisson distributions in quantum probability space by virtue of ¢-
deformed sequences of orthogonal polynomials. Moreover, they have studied
the asymptotic behaviour by showing that are compatible with a standard-
ized Stieltjes-Wigert distribution and a standardized ¢-continuous ¢-Gauss
distribution, respectively.

Kyriakoussis and Vamvakari [8] defined for 0 < ¢ < 1 two deformed ¢-
binomial distributions induced by the normalized ¢-Krawtchouk and the
normalized dual g-Krawtchouk orthogonal polynomials respectively. Inter-
pretations of these g-discrete probability distributions had been provided by
considering, for suitable values of ¢, multi-dimensional vector spaces over the
finite field of 1/q and 1/¢* elements respectively. Furthermore, they have
studied their asymptotic behaviour by showing that are compatible with a



standardized Stieltjes-Wigert distribution and a standardized g¢-continuous
g-Gauss type distribution, respectively

Various g-analogues for 0 < ¢ < 1, of the classical binomial and Poisson
distributions have been studied by many authors. Among them we refer to
Kemp [3], [4] and [5], Sicong [11], Kupershmidt [6] and Charalambides [1].
Van Leeuwen and Maassen [9] studied a ¢-deformed standardized gaussian
distribution, which takes the semicircle distribution for ¢ = 0 and recovers
the standardized Gaussian distribution for ¢ = 1. This ¢g-deformed Gaussian
distribution is associated with the continuous g-Hermite orthogonal polyno-
mials.

Kyriakoussis and Vamvakari [7], introduced the g-analogue for 0 < ¢ < 1, of
continuous distributions. Moreover, they have defined a ¢g-Gauss distribution
based on discrete g-Hermite of type I orthogonal polynomials and the corre-
sponding standardized ¢-Gauss distribution for 0 < ¢ < 1 which reduces to
the standardized Gauss when ¢ — 1.

In this talk, we present for 0 < ¢ < 1 the ¢-analogue for 0 < ¢ < 1, of
discrete and continuous distributions based on discrete g-orthogonal poly-
nomials. Analytically, we consider the g¢-discrete distributions induced by
discrete g-orthogonal polynomials satisfying the orthogonality relation (2) in
which the integral [(-)dz is replaced by the ¢g-sum Y _.g(-) with S a discrete
spectrum based on the points ¢™* or [k],, k=0,1,...,n. Also, we consider
the g-continuous distributions by virtue of discrete g-orthogonal polynomi-
als in which the integral [(-)dz of (2) is replaced by the g-integral [(-)d,z.
Moreover, we present the two types of g-binomial distributions induced by
the normalized ¢-Krawtchouk and the normalized dual ¢-Krawtchouk orthog-
onal polynomials respectively introduced in [8]. In addition, we study the
g-deformed orthogonal polynomials provided by the classical ¢-binomial and
g-negative binomial distributions defined in [3] and [4] . Furthermore, we
present the ¢-Gauss distribution based on discrete g-Hermite of type I or-
thogonal polynomials and the corresponding standardized one introduced in
[7]. Finally, we define a g-deformed Gamma distribution by which a type of
discrete g-Laguerre orthogonal polynomials is provided.
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