ooooDoDoooooooao 0100 2004 O
Journal of the Institute of Science and Engineering. Chuo University

gobogbbooooooboon
guobogobogouoood

gooo-gogoon -

Finding All Solutions of Weakly Nonlinear Equations
Using the Dual Simplex Method

Katsumasa Tanaka*, Kiyotaka Yamamura*

abstract
Recently, efficient algorithms have been proposed for finding all solutions of systems of nonlinear
equations using linear programming. In these algorithms, linear programming problems are formu-
lated by surrounding component nonlinear functions by rectangles or right-angled triangles. In this
short note, an efficient algorithm using parallelograms and the dual simplex method is proposed for
finding all solutions of weakly nonlinear equations.
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Fig. 1 LP test using a parallelograms.
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Fig. 2 Ilustration of the proposed technique I.
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Fig. 3 Illustration of the proposed technique II.
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Table 1 Comparison of the number of analyzed boxes, the total number of pivotings, the average number of pivotings

per box, and the computation time

gooo (ooooboo (ocooooobo (oooooboooo (ooboooo

ooooooo 3 3,173 39,776 12.53 1.53
oobooooood 3 1,243 37,006 29.77 1.45
goboooobooooo 3 1,243 2,438 1.96 0.32
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