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Abstract

In this paper the following canonical form of a general LP problem,

nax & =67 X,
subject to AX > b

is considered for ){ € R™. The constraints form an arbitrary convex polyhedron {1™ in
R®. In Q™ a strictly interior point is successively moved to a higher isometric plane
from a lower one along the gradient defined in the paper. Finally, the highest boundary
point which makes the objective function value maximum is found or the infinite value
of the objective function is concluded. For an m « n matrix A the arithmetic operations
of a movement are O(mn) in our algorithm. The algorithm enables one to solve linear
equations with ill conditions as well as a general LP problem. Some interesting examples
illnstrate the efficiency of the algorithm.

§1. Introduction

The following cononical form of a general LP problem
maxZ = CT X, subject to AX > b (1.1)

is considered in this paper, where C? denotes the transpose of C,C = (c1,¢2, - -, énlt, K=
(zl,mz,---,iﬂ)T, A= (gt = Lpvoomg = L2 ~yne = (by,- ,bm)T. Note that
problem (1.1) is called general LP problem because X > 0 is not required speclially in the
constraints, that is, the constraints of problem (1.1) can form an arbitrary convex polyhedron
in an n-dimensional space R®. The convex polyhedron 18 an empty set if the constraints
of (1.1) are inconsistent. In this paper, {(1.1) is said to have no solution if and only if the
constraints are inconsistent.

Although L.G.Khachiyan published the first polynomial-time algorithm for linear pro-
gramming, the ellipsoid algorithm!®, in 1979, the methods which are practically efficient are
the simplex method and the method presented by N.Karmarkar in 19848251 In 1947,
G.B.Dantzig designed his famous simplex method, but the idea can be traced back to
1.B.J.Fourier in the 1820s(t%l. In showing how to find the best L., approximation to a
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solution of linear equations, he used the notion of a point moving along the edges of a
polyhedron from one vertex to another(l!,

If in the simplex method the objective point is moved along a broken line on the boundary
of the convex polyhedron, then Karmarkar’s algorithm is a method in which the objective
point is moved along a curve in the convex polyhedron. The isometric plane method pre-

slack variables or duality principle.
Throughout the Paper we always suppose that the dimension of the vector space R™ n >
2, the number of constraints m 2 1, and

Ci?=(ailrdiﬂr“':ﬂin):}£0: !:=1I”.lml

and naturally C # 0.

. §2. Description of the Method

The m constraints of problem (1.1) form a convex polyhedron ™ in R"™. Set

Ct?z{ailsﬂiﬂs“':ain): i:lr"'Jm'
(2.1)

The polyhedron 2™ may be denoted as

ﬂ""={XeR"|C‘f'Xzb;, i=1,-,m}.
(2.2)

We first suppose that 1™ js nonempty and has interior points.
The boundary 80)™ of Q™ consists of all or part of hyperplanes

i
Zﬂ;jz_.,* =0; , 1 ﬂiﬁm}.

1=1

H={XER"

(2.3)

The normal vector of F; is C; denoted by (2.1). The positive direction of vector C; passing
through X* directs to the inside of ™. The intersection of Fi and 30™ s called a surface

of {3™, denoted as

P =P nonm™ .
Regarding C in the objective function of (1.1) as a vector, we define the ¢-line passing
throigh Y :
L;={XeR“jX—Y=tO,teR1}, (2.4)

~ and denote ¢ > 0 as the positive direction of L. The objective function value in (1.1) is
increased with a point moving forward in the positive direction of L{ from Y. Therefore,



