Homework #4

NOTE: I have deleted a few problems from those on the syllabus.
Cameron 1. p. 45 This problem is to show that

n! <evn+ 1(g)n

2. p. 45 This problem is

(271) e

n
3. p. 69 The problem on Fibonacci numbers and seating on a line.

4. p. 71, the Catalan number problem on elections.

=

5. p. 71, the exponential generating function of exp(t +1%/2).

Balakrishnan 3.96, 3.97 (find f(n) two ways, by solving the recurrence relation,
and by using an exponential generating function), 3.98

Supplement 1. Let a, be the number of regions into which the plane is divided
by n lines in general position, for example a; = 2, and ay = 4. Find a3 and a4, find
a recurrence relation for a,, and then solve your recurrence.

2. Suppose that 2n people are seated around a large circular table. Let b, be the
number of ways that n pairs of handshakes can be made (each person shakes with
one other person) without crossings (b2 = 2). Find a recurrence relation for b,, and
solve 1it.

3. Suppose that all diagonals of an (n 4 2)-gon are drawn, and that no three
diagonals intersect. Let a,, be the number of regions created. Show that
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n = Ap—1+ <

and solve for a,.
4. Recall that we defined the z-binomial coefficient
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For example

I:;l] —14+z+222+ 2%+ 2%
Show that the z-binomial coefficient satisfies the recurrence relation
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Prove that a solution to (1) is

where

Verify that this formula works for n = 4 and k& = 2.




