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MAD 4203 - INTROD TO COMBINATORICS FLORIDA INT'L UNIV.

TEST #2 - FALL 2015 TIME: 75 min.

Answer all 6 questions. No Calculators or Cellphones are allowed. An unjustified answer will
receive little or no credit. BEGIN EACH OF THE 6 QUESTIONS ON 6 SEPARATE PAGES. .

3(a)
(b)

5(a)
(b)

6(a)
(b)

Find the solution of the recurrence equation x5 — Xnt1 — 60Xy =0 with
the initial conditions xy=3 and x;=4 .

Find the general solution of the following recurrence equations:
(a) Xp2 —4xy, = 6n, (b) Xpt2 + 2Xp41 — 3%, = 6.

Use the method of generating functions to find the solution of the recurrence
equation: an, — 3a, + 2 =0 withap = 3.

Let he=3k>+ 3k + 1. Find the zero-column of (hy)xen and a formula for the
sum ho+hi+ho+ ... +h, . [Simplify your answer as Jar as possible.]

Prove that in any group of 10 people, we can always find 3 mutual
acquaintances or 4 mutual strangers. (Note: stranger = non-acquaintance).
[You may use the fact that in any group of 6 people, we can always find 3
mutual acquaintances or 3 mutual strangers, if needed in Problem #4.]

Define what are the Stirling numbers of the First kind. .
Prove for any k with 0<k<p, the Stirling numbers of the first kind satisfy,

A Y B CEE Y L

Let p,keN. Define what is the combinatorial expression S(p, ).
Give a combinatorial proof that for any p,keN with 0<k<p, we have
S, k) = Sp-1, k-1) + k. S(p-1, k). ‘
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