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Abstract

In previous research, properties of specific lattice (grid) polygon like squares and rectangular
triangles on Cartesian coordinate plane had been discussed, but few had used mathematical methods
to extend this topic to arbitrary polygons. Properties of lattice polygons have always been classified
into computer information study, and their purpose turns to estimate the numerical solution of

different shapes or largest area which contain.

The purpose of this study is to find mathematical ways to calculate the maximum edge number
of lattice polygons. The researcher proposed the “Symmetry Graphing Method (SGM)”, and
successfully derived and proved that the maximum number of edges of lattice polygons in arbitrary

rectangle range. A special case of edge length 4 was also discussed.

This study features on general solutions of concave and convex lattice polygons, but it doesn’t
contain non-simple polygon. The maximum number of edges of polygon in the area determined by
x=n, y=n, x-axis, and y-axis {(n,m) € N, let m < n without loss of generality} can be
expressed as follows.

4 {ifn=1vm=1}
In+1{ifn=2vm=2}

24 {if m=n =4}
(n+ 1)(m+ 1) {otherwise}

S(n,m) =

Using the result of this study, we can easily find the maximum and minimum number of edges
of arbitrary lattice polygons among specific range. The SGM helps us to find the best way, shortest
path, or lowest cost, to make design or construction in limited space such as the roller coaster, the

driver training center, or a maze.
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