1.4 Tutorial

1. Find explicit formulas for generating functions of the following sequences:

©1,2500,0, ...
o 1,1,1,1,...
©«0,1,0,1,...
e 2, -3,2 -3 ...
e 0,1,2 3,4, ...(hint: use derivatives)
0 0-201.21,2.92 3.93 4.94
o 02, 12,2232 42
o 2232 42 52 62, ...
2. Show that if B(z) is the generating function of the sequence b, by, b, ...,

then inz)

is the generating function of the sequence by, bg+b1, bg+ b1 + b2,

3. Use this to derive a formula for the sum >_,_, 3".

4. Suppose eg, €1, ea, ...is a sequence such that eg = 5, e; = 0, and ¢, =
en—1+6e,_o for every n > 2. Find an explicit expression for the generating
function of this sequence and use it to find an explicit formula for e,,.

5. Denote by t,, the number of ways to cover a 2 xn rectangle with 2x 1, 1x2,
and 2 x 2 domino pieces. Determine a linear recurrence and generating
function for ¢,, and use it find an explicit formula.

6. Show that tilings of the 2 x n rectangle are in bijection with tilings of a
1 x n board by one type of length-1 tile and two distinct types of length-2
tiles.
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