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Some results on ϕ–convex functions and

geodesic ϕ-convex functions

Absos Ali Shaikh, Akhlad Iqbal and Chandan Kumar Mondal

Abstract. As a generalization of geodesic function, in the present paper,
we introduce the notion of geodesic ϕ-convex function and deduce some
basic properties of ϕ-convex function and geodesic ϕ-convex function. We
also introduce the concept of geodesic ϕ-convex set and ϕ-epigraph and
investigate a characterization of geodesic ϕ-convex functions in terms of
their ϕ-epigraphs.

M.S.C. 2010: 26B25, 52A20, 52A30, 52A41, 53B20, 53C22.
Key words: ϕ-convex functions, geodesic ϕ-convex functions, geodesic ϕ-convex sets,
ϕ-epigraphs, Riemannian manifolds.

1 Introduction

Convex sets and convex functions play an important role in the study of the theory
of nonlinear programming and optimization. But in many situations only convexity
is not enough to provide a satisfactory solution of a problem. Hence it is necessary to
generalize the concept of convexity notion. Again, due to the curvature and torsion of
a Riemannian manifold highly nonlinearity appears in the study of convexity on such
a manifold. Geodesics are length minimizing curves, and the notion of geodesic convex
function arises naturally on a complete Riemannian manifold and such a concept is
investigated recently in ([13], [12], [4]).

In 2016 Eshaghi Gordji et. al. [3] defined the notion of ϕ-convex function and
deduced Jensen and Hadamard type inequalities for such functions. In the present
paper, we have obtained some other proerties of ϕ-convex functions. Again, gener-
alizing the concept of ϕ-convex function, we have introduced the notion of geodesic
ϕ-convex function on a complete Riemannian manifold and showed its existence by
a proper example (see Example: 2.10). Convex sets on a Riemannian manifold have
been generalized in different ways such as geodesic E-convex function [6], geodesic
semi-E-convex function [7], geodesic semi E-b-vex functions [8] etc. We have also in-
troduced a new class of sets, called, geodesic ϕ-convex sets on a complete Riemannian
manifold.

The paper is organized as follows. Section 2 deals with the rudimentary facts of
convex functions and convex sets. Section 3 is devoted to the study of some properties
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