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Consider linear recurrences of the form

yn = anyn−1 + yn−2 (n≥ 1),

with ai ∈ N (i ≥ 1), y1 = 0 and y0 = 1. Note that the first term inyi is simply the product
of a1, a2 . . . , ai, which renders it convenient to writeyi(a1, a2, . . . , ai). Using an elementary,
algebraic approach, the authors prove the following three main results about the values of the
recurrence elements under fixed sum constraints.

I. If
∑k

i=1 ai = N , then

yk(a1, a2, . . . , ak)≤ yk(w, x, x, . . . , w, w, . . . , w),

wherex = [N/k] andw = x + 1; the number ofw’s is N − kx, while the number ofx’s is k(x +
1)−N .

II. If
∑k+1

i=1 ai = N +M andmax ai = M , then

yk+1(a1, a2, . . . , ak+1)≤ yN+1(M, 1, 1, . . . , 1).

III. If aj ≥ 1 (j = 1, 2, . . . , k) and
∑k

j=1 aj = N , then there existb1, b2, . . . , bk with
∑k

j=1 bj =
N andbj ∈ {[N/k], [N/k] + 1} (j ∈ {1, 2, . . . , k}) such that

yk(a1, a2, . . . , ak)≤ yk(b1, b2, . . . , bk).
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