
Linear Recurrences Mini-course Exercises - Day 1 FMF, Ljubljana, June/July 2025

Exercise 1. Determine exponential polynomial representations and the generating
series of the following LRS (over C):

(a) 𝑎𝑛 = 𝑎𝑛−2 for 𝑛 ≥ 2 with 𝑎0 = 2, 𝑎1 = 0,

(b) 𝑎𝑛 = 4𝑎𝑛−1 − 5𝑎𝑛−2 + 2𝑎𝑛−3 for 𝑛 ≥ 3, with 𝑎0 = 3, 𝑎1 = 11, 𝑎2 = 22.

Exercise 2. Show that, for all 𝑗 ≥ 1, in the formal power series ring 𝐾⟦𝑥⟧,

1
(1 − 𝑥) 𝑗 =

∞∑︁
𝑛=0

(
𝑛 + 𝑗 − 1
𝑗 − 1

)
𝑥𝑛 .

(Say, for char𝐾 = 0, but this also works in positive characteristic 𝑝 > 0 if one interprets(𝑛+ 𝑗−1
𝑗−1

)
as the reduction of the binomial coefficient modulo 𝑝 .)

Exercise 3. Where is char𝐾 = 0 used in Proposition 1.3? What happens if char𝐾 =

𝑝 > 0?

Exercise 4. For an algebraically closed field of characteristic 0 (e.g., C), prove the
bijection between strict LRS and exponential polynomials in the final remark.


