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Lovelace, Orsay, 91405, France

Abstract

This paper discusses the geometric programs with joint probabilistic constraints.
When the coefficients are normally distributed and independent of each other, we
approximate the problem by using piecewise linear function and transform the ap-
proximation problem into a geometric program. We prove that this approximation
method provides a lower bound, and we use Bonferroni approximation to find an
upper bound.
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1 Introduction

Geometric programs are a type of optimization problems characterized by an
objective and constraints functions which have a special form [2]. In real world

1 Jia Liu’s research was supported by the China Scholarship Council (CSC).
2 E-mails: liu.jia@stu.xjtu.edu.cn; lisser@lri.fr; zchen@xjtu.edu.cn

Available online at www.sciencedirect.com

Electronic Notes in Discrete Mathematics 55 (2016) 49–52

1571-0653/© 2016 Elsevier B.V. All rights reserved.

www.elsevier.com/locate/endm

http://dx.doi.org/10.1016/j.endm.2016.10.013

http://www.elsevier.com/locate/endm
http://dx.doi.org/10.1016/j.endm.2016.10.013
http://dx.doi.org/10.1016/j.endm.2016.10.013
http://www.sciencedirect.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.endm.2016.10.013&domain=pdf


applications, some of the coefficients in a geometric program may not be known
precisely when the optimization is made. Hence, the stochastic geometric
programming models are proposed to model geometric problems with random
parameters. Individual probabilistic constraints have been applied to control
the uncertainty level of geometric constraints [4,5,7].

In this paper, we furthermore consider the following joint probabilistic
constrained stochastic geometric programs:
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Here, {Ik, k = 0, · · · , K} is a decomposition of {1, · · · , Q} into K + 1 dis-
joint index sets. Q is the total number of monomilas ci

∏M
j=1 t

aij
j in (1) and

(2). Unlike [4,5,7], we require that the overall probability of meeting the K
geometric constraints is above a certain probability level 1− ε, ε ∈ (0, 0.5].

The stochastic geometric program with joint probabilistic constraints is a
special kind of joint probabilistic constrained problems. The linear programs
with joint probabilistic constraints are widely studied in [1,3,6].

2 Approximation methods

Similarly to [4], we suppose that aij is deterministic and ci is normally dis-
tributed and independent of each other, i.e., ci ∼ N(Eci , σ

2
i ).

As ci are independent, (2) is equivalent to
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By introducing auxiliary variables yk ∈ R, k = 1, · · · , K, (3) can be equiva-
lently transformed into
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