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Abstract

In this paper, we are interested in the performance of Karmarkar’s projective
algorithm for linear programming. We propose a new displacement step to accel-
erate and improve the convergence of this algorithm. This purpose is confirmed
by numerical experimentations showing the efficiency and the robustness of the
obtained algorithm over Schrijver’s one for small problem dimensions.

Keywords: Linear programming, Interior point method, Potential function

2010 MSC: 90C05, 90C31, 90C51

1. Introduction

In his iterative interior point algorithm, Karmarkar showed for a displace-
ment step ax = i, the value of the potential function decreases at each iteration
by about 0.245 and the algorithm converges after O (ng + nlnn) iterations [1, 2],
where n is the size of the unknown vector of the linear programming problem
and ¢ is a fixed precision. Padberg was able to improve the convergence of the
classical Karmarkar’s algorithm by changing the potential function and showed
that for ap = &, the algorithm converges after O (ng) iterations [4]. For its part,
Schrijver [6], keeping the same Karmarkar’s potential function was able to show
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that the algorithm converges after #11(2) ln( -

) iterations for ag = ﬁ,

where r = such that the value of potential function at each iteration
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decreases by about 0.30685 [5, 6].

Our work falls within this framework, to improve the results of the work of
Karmarkar [1], Padberg [4] and Schrijver [6]. We propose a new displacement
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