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(57) A novel method is disclosed for efficiently solv-
ing minimax problems, and in particular, for efficiently
solving minimax problems wherein the corresponding
matrix is large. In particular, the novel method solves
minimax problems in O(n2 T) operation count, where de-
notes the problem size and T is reversely proportional to
the required duality gap as one skilled in the art will un-
derstand, Further disclosed herein is a method for solving
linear programming (LP) problems by converting such
problems into minimax problems, and then using the nov-
el minimax solution method disclosed herein.

Method for solving minimax and linear programming problems
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OBTAIN INPUTS FOR A PREDETERMINED PROCESS WHEREIN THE INPUTS ARE
EVALUATIONS REPRESENTATIVE OF OUTCOMES OF THE PROCESS SUCH THAT
EACH EVALUATION CAN REPRESENTED AS AN ENTRY IN A MATRIX A =
[2:5),1 < i < mAND 1< <n WHEREIN:

1. EACH ROW R OF A IS REPRESENTATIVE OF A CONDITION Cx FOR THE

PROCESS THAT IS DISTINCT FROM ALL OTHER ROWS OF A;

. FOR EACH ROW R OF A, EACH ENTRY IN THE ROW REPRESENTS AN
EVALUATION OF A CONFIGURATION OF THE PROCESS, AND FOR EACH
SUCH ENTRY, THE CONDITION Cg OCCURS FOR THE PROCESS
CONFIGURATIONS WHOSE EVALUATIONS ARE IN THE ROW R;

. EACH COLUMN C OF A IS REPRESENTATIVE OF A CONDITION € FOR THE
PROCESS THAT IS DISTINCT FROM ALL OTHER COLUMNS OF A;

. FOR EACH COLUMN C OF A, EACH ENTRY IN THE COLUMN REPRESENTS
AN EVALUATION OF A CONFIGURATION OF THE PROCESS, AND FOR

~
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EACH SUCH ENTRY, THE CORRESPONDING CONDITION C¢c OCCURS FOR
THE PROCESS CONFIGURATIONS WHOSE EVALUATIONS ARE IN THE
COLUMN C;

. IT IS DESIRABLE TO OBTAIN A MINIMAX SOLUTION, I.E., TWO VECTORS
OF POSITIVE WEIGHTS x*,y* WHOSE MEMBERS SUM TO ONE SUCH
THAT:
max(y*)’A = (y*)'Ax* = min Ax".

306 l

SCALE MATRIX ELEMENTSSOTHATO £ a;; S 1FORALL1I S i<m 1< jsn.
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PERFORM BLUEBIT ALGORITHM FOR DETERMINING APPROXIMATIONS TO x*, y*
WHEREIN v* = (y*)'Ax".
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OUTPUT APPROXIMATIONS FOR AT LEAST ONE OF X*, y™ FOR AT LEAST ONE OF
CONTROLLING THE PROCESS, CONFIGURING THE PROCESS, PREDICTING A
PERFORMANCE OF THE PROCESS, AND/OR SIMULATING THE PROCESS.
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