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Abstract

In the 2021 Taiwan International Science Fair, Huang & Mai (2021) studied in the domination
number of vertical and horizontal arrangement in a chessboard. However, our study, which is derived

from Gobang, made significant extension and modification from Huang & Mai’s study.

We plan to find out the minimum number of less than p chessmen connecting in the direction
of the symbol “3” in the a X b checkerboard. Since limited checkerboard is much complex than
unlimited one, we discuss “Perfect Type “in unlimited checkerboard first, and define the set Q as the
set of p for which there is at least one “perfect type”. We found out that obstruction type DT (p, d)
is “Perfect Type” if and only if p = 6k — 1 or p = 6k + 1(k € N). Then we apply it to limited
checkerboard. At first, we discuss upper and lower bounds f(a, b;p) in every integer p, and then
discuss all the conditions under Q. We use the rule “each 1 X p checkerboard contains at least one
obstacle” to inference the lower bound when length or width is kp(k € N) under the “Perfect Type”.
Several properties have been proposed, and proofs has been made. We find that our upper bound is

very close to theoretical f(a, b; p).

We also extend the research focus two-dimensional checkerboard to three-dimensional
checkerboard, find out upper and lower bounds f(a, b; p) in every p and the set of p that fit the
obstacle type DT (p,dg,d,) a“Perfect Type”. In addition, we also find out a necessary condition for

a strictly diagonal Latin Square corresponding to the “Perfect Type”.
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