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Development of pivoting algorithms based on global structure of linear
programming
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Pivoting algorithms_is known as a method in linear programming (LP), and it
has been actively studied starting at the simplex method, proposed by Dantzig in 1947. A pivoting
algorithm aims to proceed in the direction increasing the value of an objective function, and find
the optimal solution. It is one of important unsolved problems of LPs to develop an pivoting
algorithm in polynomial time. In this investigation, based on the fact that existing algorithms do
not take global properties on polyhedral structure of LPs into account, we challenge the outstanding

problem by utilizing global structure of LPs
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. rank r onn = r + 3 elements

Two infinite families of minimal non-orientable matroids
® The matroids F3,,_, of rank 3 on 3n — 2 elements
® The matroids YM3, of rank 3 on 3n elements

Theorem: There exists a minimal non-orientable matroid
of rank 3 on n elements for everyn > 7.
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< Polyhedral distance (PD) problem PD(4, q)

LCP(M,q) M: SPD-matrix 9 M = ATA (A: invertible)
2 Constrained smallest enclosing ball (CSEB) problem

{ Smallest enclosing ball (SEB) problem ~ LCP(M, q) }

Uso Open question
- ‘Where the LP-orientation belong?

PLCP-orientation

M:an SPD matrix —
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