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Dantzig’s simplex algorithm was initially proposed in the late 1940s [1]. Many variants of this algorithm
have been studied extensively by numerous researchers and have become core routines in many
optimization algorithms for linear, integer and nonlinear programming [2, 3]. Modern linear programming
solvers such as CPLEX [4] are currently capable of routinely solving linear programs with millions of
constraints and variables using the simplex algorithm. Most Fortune 500 companies are using the simplex
algorithm in their decision tools. The simplex algorithm was recently included in the list of the top-10
algorithms of the twentieth century [5]. Given this level of activity in the field and presumed maturity of
the simplex algorithm, one would think that it would be very difficult, if at all possible, to improve
significantly current implementations of the simplex algorithm. In this paper, we show that a novel
initialization strategy provides a means of considerable speed up of the simplex algorithm.
Most crash procedures use triangulation and sparsification concepts [6, 7]. Taking into account that the
initial basis will be factorized using LU decomposition, most crash procedures form a nearly-triangular and
sparse basis that is likely to limit the number of subsequent fill-ins. In this paper, we propose six algorithms
for constructing an initial basis. The algorithms rely on triangulation and fill-reducing ordering techniques
that are applied prior to LU factorization. We compare the performance of the CPLEX primal and dual
simplex algorithms using the proposed starting bases against CPLEX using its default crash procedure over
a set of 62 large benchmarks. The best proposed algorithm produces remarkably sparse starting bases, and
results in 7% and 6% average reduction of the execution time of CPLEX's primal and dual simplex
algorithm, respectively. We also present results for very large and degenerate linear programming problems
for which our best algorithm leads CPLEX’s primal and dual simplex algorithm to perform an order of
magnitude faster than the CPLEX default crash procedures.
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