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Abstract

This study is based on the combination problem of mazes and rotating bricks in which we hope
would spark a more challenging game. As we created the rotating bricks, we inserted roads, defined
bridges, and assigned the starting point. While the rotation of bricks alters the routes, this study
discussed the possibility of the ending point and the number of the shortest routes in different scales
to reach each destination.

In this study, we first transformed the complicated model of roads and bridges into arrows. Through
graphs simplification, we could also summarize our problems of the possible ending points. In
addition, as we discovered structure S (certain routes in which one point in it could not reach the other
point on its diagonal side) and loops, we were able to confirm where the possible ends are.

Next, we drafted down different scales of the model and learned their patterns. Through
symmetrical changes of graphs, we proved the relation in the shortest routes to each destination and
continued our study by discussing only one destination. We estimated the number of the shortest
routes with addition principle and learned their recurrence relations using Mathematical Induction.
Furthermore, we also hypothesized their generating functions to learn their power series and found
the formula of each shortest routes. With mathematical induction, we learned the recurrence relation
of different scales and could calculate the shortest routes to each destination in each scale.

At the end of our study, we also found that whenever the scale reaches the infinity or the column
and the row are identical, the sequence of the shortest routes relates to the Catalan numbers.
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