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ABSTRACT

We study how often different types of lattice paths (or simple random walks) of length n
such as Dyck, unrestricted Dyck, Knodel, Motzkin, and unrestricted Motzkin random walks
reach a nonnegative height r as well as on the number of returns to the origin by such walks.
This work is motivated by a paper presented by Katzenbeisser and W. Panny [14] where the
results were achieved probabilistically.

We use the method of combinatorial constructions to get a generating function corre-
sponding to each of these five simple random walks. The famous Cramer’s rule for solving
matrices plays a key role in deriving these generating functions. Using singularity analysis
of generating functions given in [8] each of these generating functions are expanded, asymp-
totically, around a dominant singularity to get moments and their corresponding variances.
All our asymptotic expansions are done using computer algebra softwares such as Maple and

Mathematica . In each case we consider both closed and open ended walks.
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