Exercises Algorithmic Combinatorics May 15, 2023

25. Determine the hypergeometric series representations of

2log(l+az) = Z (=) " and  cos(z) = Z (=1) ",
il n>0

26. Characterize all sequences that are both C-finite and hypergeometric.

Gaufl hypergeometric functions are hypergeometric series of the form
a,b (@)n(b)n "
(7 = —_— 1
241 ( c x) Z (C>n n! ( )
n>0

27. Let f(x) be the hypergeometric series from equation (1). Show that f(x) satisfies the
differential equation

2(1—a)f"(2) + (¢ — (a+ b+ 1)a)f (x) - abf(z) = 0.

28. Determine the asymptotics of

om+ 1\
an:<n+ )3”(n+1),
n

i.e., find a simpler sequence b, with a, ~ b,(n — 00). Check on the computer how
fast the quotient B2 actually converges to 1.



