HW1.

3. Give combinatorial proofs of the following identities. where &, y. n. a, b are nonnegative
integers.
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Answer:
The left-hand side counts the number of triples (5,7, f), where S C [n], T C
n+1.2n], #5 = #T, and f: S — [x]. The right-hand side counts the number
of triples (A, B, g), where A C [n], B € ([2”}7“» and g : A — [vr —1]. Given
(S, T, f), define (A, B, g) as follows: A = f~ v —=1]), B = ([n] = S)UT, and
g(i) = f(@) fori € [x — 1].
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3’0.) CGV\S'trMC‘t \p= X——)Y , where ¥: 1-1
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