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Abstract

In this thesis, we study the Catalan identity and generalize the results to obtain
the higher dimensional Catalan identity. Suppose that there are two candidates A and
B for an election. A receives m votes and B receives n votes with m =n. If we
consider the ballot as a lattice path on coordinate system, starting from (0,0), where
every vote for A is expressed as a vector (1,0) and votes for B are expressed as
vectors (0,1). Then the number of ways that A leads all the way equals to the number
of paths under the diagonal y=x.

In this paper, we establish a bijection function that corresponds the good paths to
the Young tableaux, and calculate the number of Young tableaux by hook formula.
Finally, we generalize this method to calculate the higher dimensional Catalan

identity:

mn

Cimn = H;(n:—f (n;lc-k)

Keywords: Catalan identity; Leading all the way; Standard Ferrers diagrams; Hook

formula
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