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A two-dimensional polyhedron (white) defined by 10 linear inequalities.



To deal with a 14-dimensional space,
visualize a 3-D space and say
‘fourteen’' to yourself very loudly.

Everyone does it.
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Figure I.2. Primal simplex with dual initialization: (a) Choose any basis. (b) Rotate the objective to make the basis
locally optimal, and pivot “up” to a feasible basis. (c) Pivot down to the optimum basis for the original objective.
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This paper shows how to solve linear programs of the form min aep,x-0 ' x with nvariables in time 0"

((n“+m?>~%924n2*18) |og(n/8)) where w is the exponent of matrix multiplication, a is the dual exponent of matrix

multiplication, and § is the relative accuracy. For the current value of w~2.37 and a~0.31, our algorithm takes O"(n® I CO M Bl NATO R |A|_

log(n/8)) time. When w = 2, our algorithm takes O"(n?*"/% log(n/§)) time.

OPTIMIZATION

Our algorithm utilizes several new concepts that we believe may be of independent interest:

(1) We define a stochastic central path method.
(2) We show how to maintain a projection matrix

VWAT(AWAT) TAVW

in sub-quadratic time under €, multiplicative changes in the diagonal matrix W.
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