3. (A generating function identity) Let k be a fixed positive integer. Prove the identity
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where we are summing over all k-tuples of non-negative integers ni, ..., ng, and min(ny, ..., ny)
denotes the smallest number among nq, ..., ng.
Before we begin our proof let’s quickly note that if at least one n; = 0, then min(ny,...,n;) = 0.
Let
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Now if we have that min(ai,...,a;) = a; for some ¢, then we must have that a; —1 < a; — 1 for all j.
Thus min(a; —1, ...,ax—1) = a;—1. From this we have that min(nq,...,ng) —min(n; —1,...,ny—1) = 1.
Therefore we have that (1 — x12za- - ak)A(21, ..., Tk) =
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Hence we have that A(xq,...,2x) = (1-=z1)(1—z2)



