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Problem 1 [to be submitted]
Find generating functions for the following sequences (express them in a closed form,
without infinite series):

(a) 0, 0, 0, 0,−6, 6,−6, 6,−6, . . .

(b) 1, 0, 1, 0, 1, 0, . . .

(c) 1, 2, 1, 4, 1, 8, . . .

(d) 1, 1, 0, 1, 1, 0, 1, 1, 0, . . .

Problem 2 []
Find the generating functions for the sequences (an)n∈N0 , where

(a) an = n(n− 1),

(b) an = n2,

(c) an = n3.

Problem 3 []
Let an be the number of sequences of 0s, 1s and 2s of length n in which a 0 can only
be followed by a 1. Find the recurrence relation which the sequence (an) satisfies,
and the generating function for the sequence.

Problem 4 []
A sequence of numbers a0 := 1, a1, . . . satisfies the conditions

an+1 = 2an + n (n ≥ 0).

Find the generating function of this sequence (closed form) and a formula for the
general term an.

Problem 5 []
We want to break a stick of length n into n pieces of unit length. What is the number
of ways of doing so if

(a) at each step, we break one of the pieces with a length greater than 1 into two,

(b) at each step, we break all pieces with a length greater than 1 into two.


