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Abstract

This research aims to find out strategies to solve the following problem: how many ant-sucking

machines are needed to guarantee the capture of all ants onan mxn grid G(m,n). This problem is
equivalent to how many red dots are needed on G(m,n) so that the perimeter of each cell contains
at least one red dot, or how many dots can be removed on such a grid so that the grid can form a

forest.

The number of the remaining dots on a forest derived from G(m,n) is noted as k(m,n), and

mn+1

is specifically noted as k(n) if m=n.Ourresearch shows that k(m,n)> [ —‘ , and we further

define that k(m,n) is perfect if equality holds for the inequation. After finding a constructive
solution, we discovered thatk(2"), k(3n),k(3n,m), k(2+6m,2+6n) and k(4+6m,4+6n) are

perfect, and changed the possibilities of k(m, n) to at most 2 and that the density of removed dots, i.e.

the number of removed dots over the number of all dots on G(m, n), approaches % on an infinite

grid.
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