
Nonlinear Analysis 74 (2011) 6805–6813

Contents lists available at ScienceDirect

Nonlinear Analysis

journal homepage: www.elsevier.com/locate/na

Some properties of geodesic semi-E-convex functions
Akhlad Iqbal a,∗, I. Ahmad b, Shahid Ali a
a Department of Mathematics, Aligarh Muslim University, Aligarh-202 002, India
b Department of Mathematics and Statistics, King Fahd University of Petroleum and Minerals, Dhahran-31261, Saudi Arabia

a r t i c l e i n f o

Article history:
Received 8 February 2011
Accepted 5 July 2011
Communicated by Ravi Agarwal

Keywords:
Geodesic E-convex sets
Geodesic E-convex functions
Geodesic semi-E-convex functions
E-epigraphs
Riemannian manifolds

a b s t r a c t

In this paper, we introduce a new class of functions called geodesic semi-E-convex
functions and discuss some of their properties.

© 2011 Elsevier Ltd. All rights reserved.

1. Introduction

Convexity and generalized convexity play an important and significant role in optimization theory. In order to extend
the validity of their results to larger classes of optimization, these concepts have been generalized and extended in several
directions using novel and innovative techniques. The concepts of E-convex sets and E-convex functionswere introduced by
Youness [1], which have some important applications in various branches of mathematical sciences [2–4]. The initial results
of Youness [1] inspired a great deal of subsequent work which has greatly expanded the role of E-convexity in optimization
theory; see [5–9]. Syau and Lee [8] introduced the concept of E-quasiconvex functions and discussed some properties of
E-convex and E-quasiconvex functions. Agarwal et al. [10] introduced a different notion of functions named as semistrictly
geodesic η-preinvex functions on Riemannianmanifolds. Jimenez et al. [11] studied the dual problem and establishedweak,
strong, and convex duality results.

Rapcsak [12] and Udriste [13] proposed a generalization of convexity on Riemannian manifold. In this setting, the linear
space is replaced by a Riemannian manifold and the line segment by a geodesic. Iqbal et al. [14] generalized convexity and
introduced geodesic E-convex sets and geodesic E-convex functions on Riemannian manifolds.

Motivated by earlier research works, we introduce a new class of functions, which are called geodesic semi-E-convex
functions and discuss some of their properties. We also define geodesic semi-E-quasiconvex functions and geodesic semi-
E-pseudoconvex functions, and present some results about these functions.

2. Preliminaries

In this section, we recall some notations, definitions and basic properties of Riemannian manifolds, which will be used
throughout the paper. For the standard material on differential geometry, one can consult [13].

∗ Corresponding author. Tel.: +91 009897431635.
E-mail addresses: akhlad6star@gmail.com (A. Iqbal), izharmaths@hotmail.com (I. Ahmad), shahid_rrs@yahoo.com (S. Ali).

0362-546X/$ – see front matter© 2011 Elsevier Ltd. All rights reserved.
doi:10.1016/j.na.2011.07.005

http://dx.doi.org/10.1016/j.na.2011.07.005
http://www.elsevier.com/locate/na
http://www.elsevier.com/locate/na
mailto:akhlad6star@gmail.com
mailto:izharmaths@hotmail.com
mailto:shahid_rrs@yahoo.com
http://dx.doi.org/10.1016/j.na.2011.07.005

