
Exponential Generating Functions
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The exponential generating function of an infinite sequence

a0, a1, a2, . . . , ak, . . .

is the infinite series
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Theorem 1. Let M = {m1 · x1, m2 · x2, . . . , mn · xn} be a multiset. Let (ak) be the
number of permutations of the multiset M . Then the exponential generating function of
the sequence (ak, k ≥ 0) is given by
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1. Find the number of k-permutations of the multiset {∞ · x1,∞ · x2, . . . ,∞ · xn}.

2. Find the number of k-permutations of the multiset {∞ · x1,∞· x2, . . . ,∞· xn} that
contain at least one element of each type.

3. Determine the number of ways to color the squares of a 1-by-n chessboard using the
colors, red, white, and blue, if an even number of squares are colored red.
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