Exercises Algorithmic Combinatorics June 19, 2023
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Use Zeilberger’s algorithm as presented in the lecture to determine a recurrence
satisfied by > 7, (Z)k You may use the information that the recurrence is of order
one with linear coefficients.

Which algorithms presented in the lecture can be used to solve the following sums?
What does “solve” mean for each sequence?

(a) 37 (Payy1 + Fai)? where E, denotes the Fibonacci numbers and P, the Per-
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Given the following holonomic sequence
(4n + 1)gnro +2(4n — 1)gpy1 — 3(4n +5)g, =0, go=1, g1 = 0.
Use Petkovsek’s algorithm to compute a closed form of g,.
Petkovsek’s algorithm finds the solutions 3" and n! to the recurrence
(n —2)anyo — (* 4+ 3n — Nap1 + 3(n* — 1)a, = 0.

Compute the two factorizations of the operator corresponding to this recurrence.



