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Abstract

This paper introduces a new trivariate Mittag-Leffler type function and investigates its

fundamental properties. The regions of convergence of the triple power series are established, an

integral representation is derived, and corresponding estimates are obtained. The convergence

analysis is carried out using Horn's method, supported by the asymptotic behavior of the gamma

function for large arguments. Six distinct cases are examined depending on various combinations of

the parameters, and in each case the conditions for absolute convergence of the series are determined.

The results obtained are relevant to the theory of fractional differential equations, particularly for

problems involving the Prabhakar fractional derivative.
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In this subsection [2], we introduce a new trivariate Mittag-Leffler type function

and study its main properties [1-3]. Namely, we determine regions of convergence of

double series, integral representation, and estimate
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respectively.

Proof (Regions of convergence). Based on Horn’s work [5], we identify the

region of convergence for the trivariate Mittag-Leffler type function ,£,(.).

Let us denote the following expression in by A(m, j,k) :
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Based on the asymptotic behavior of the Gamma function for large arguments [4],
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Now, let us consider several cases:

Case 1. Let A, 20, A, >0,A, >0. Using equations (3), (4), (5), and (6), we obtain

E,=¢" 9 G, =

that

4 (7,v,5) = lim f, (7t,vt, Et) =0, p, (пм, é) = lim f, (7t,vt, Et) =0,

d,(n,v,¢) = Ша (ту, 21) =

Both p,, р, and p,. These are large positive numbers, while the series remains

convergent for any argument value.

Case 2. Let Л, =0, A, =0, A, =0. It follows “om equations (3), (4), (5), and (6) that

4 (Пу, 5)=- —, ф, (п.у, 5)= 5 , Ф, (151,6) = =,

which yields the parametric form of сигуе С > нони in the (р,р,,») - plane as
р=С,р, =С, and p,=G,. Hence, absolute петле of the series is ensured for

Case 3. Let A, <0, A, <0 and A, «0. The series diverges for р. = р. = р, =0.
У < р, and|z|<p,, with p,= =p min (

Convergence of the series occurs exclusively at the point x= y=z=0.

Case 4. Assume that A, =0, A, 20 and A, 20. The series converges uniquely at

the point (Хор, У << and|z|<oo.

Case 5. Suppose that Л, >0, A, =0 and A, =0. The series is convergent solely at

the point |x| < p,and |z| <.

Case б. Let A,>0, A, 20 and A, =0. Thus, the series converges the absolutely in

the domain where |х| «oo, |y|<ooand |z|<p,.
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