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ABSTRACT

Improving the Solving Time of the Patching Method for All-Ones Problem

by

Tsung-Hsien Tsali

The lamp lighting game, also known as all-ones problem, was first proposed in
1988 by Sutner. The problem can be described as follows: suppose that there is an
NxM chessboard, each square represents a light bulb. When we press on one square,
the status of each of its non-diagonal adjacent squares including itself will be changed
from lit to unlit or from unlit to lit. This rule is called the o-rule. Initially all squares
are in unlit status. The goal is to identify a set of squares that need to be pressed in
order to turn all lights on.

In this paper, we combine the reduced linear system proposed by Yu-Xuan Chen
and the patching method proposed by Chang-An Chen to improve the solving time
substantially. Then we are able to find all solutions for the chessboards with a size

NxM,1<N<63and 1 <M.

Keyword : reduced linear system, patching method, all-ones problem, lamp lighting

problem
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