. mathematics

Article

Differential Subordination and Superordination Results
Associated with Mittag-Leffler Function

Adel A. Attiya "**, Mohamed K. Aouf 2, Ekram E. Ali 13

check for

updates
Citation: Attiya, A.A.; Aouf, M.K,;
Ali, E.E.; Yassen, M.F. Differential
Subordination and Superordination
Results Associated with
Mittag—Leffler Function. Mathematics
2021, 9, 226. https://doi.org/
10.3390/math9030226

Academic Editor: Teodor Bulboaca
Received: 23 December 2020
Accepted: 22 January 2021
Published: 25 January 2021

Publisher’s Note: MDPI stays neu-
tral with regard to jurisdictional clai-
ms in published maps and institutio-

nal affiliations.

Copyright: ©2021 by the authors. Li-
censee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and con-
ditions of the Creative Commons At-
tribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

and Mansour F. Yassen %%

Department of Mathematics, College of Science, University of Ha’il, Ha'il 81451, Saudi Arabia;
ekram_008eg@yahoo.com

Department of Mathematics, Faculty of Science, Mansoura University, Mansoura 35516, Egypt;
mkaouf127@yahoo.com

Department of Mathematics and Computer Science, Faculty of Science, Port Said University,

Port Said 42521, Egypt

Department of Mathematics, College of Science and Humanities in Al-Aflaj, Prince Sattam Bin Abdulaziz
University, Al-Aflaj 11912, Saudi Arabia; mf.ali@psau.edu.sa

Department of Mathematics, Faculty of Science, Damietta University, New Damietta 34517, Egypt

*  Correspondence: aattiy@mans.edu.eg

Abstract: In this paper, we derive a number of interesting results concerning subordination and
superordination relations for certain analytic functions associated with an extension of the Mittag—
Leffler function.
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1. Definitions and Preliminaries

Let H be the class of analytic functions in the open unit disc U = {z: |z| < 1}.
Also, let H[a, n] denote the subclass of the functions f € H of the form

f(z) =a+ayz"+a, 12" +... (acC). 1)
Furthermore, let
Ay = {f CH| f(z) =z 4 amy12" T + amioz™ 2 + }
Moreover, assume that A = A; which is the subclass of the functions f € H of the form
f(z) =z+apz®+ ... . )
For f, g € H, we say that the function f is subordinate to g, written symbolically as follows:

f=g or f(z) <g(2),

if there exists a Schwarz function w, which (by definition) is analytic in U with w(0) =0
and |w(z)| < 1 (z € U), such that f(z) = g(w(z)) for all z € U. In particular, if the
function g is univalent in U, then we have the following equivalence relation (cf., e.g., [1,2];
see also [3]):

f(z) < g (z) & f(0) < g(0) and f(U) C g(U).
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