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This study is a continuation of the author’s research from the previous year's research
titled "A Study on the Expected Number of Steps for Walking on a Connected Graph.” The
original problem involves an ant located at one of the vertices of a cube, which moves along
the edges. Each time it reaches a vertex, it randomly chooses an edge to continue walking,
with equal probability in all directions, except it cannot go back to the previous vertex. The
goal is to find the expected number of edges the ant will traverse before returning to the
starting point. This study extends the original problem to address several new questions,

deriving conclusions and providing proofs. The results are as follows: K, (n - complete

graphs), tree graph, and C_*C_, K_>%K_ . In addition to deriving general formulas for the
expected number of edges traversed between points on different types of graphs, the study
also compares these expectations with commonly used distances in graph theory, such as the
shortest path length (in terms of the number of edges) between two points, and the
maximum expected number of edges. The properties of these comparisons are explored to
understand their characteristics on various graphs.
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