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

TEST #2 - FALL 2022 TIME: 75 min.

Answer all 6 questions. No calculators or class-notes are allowed. An unjustified
answer will receive little credit. Begin each of the 6 questions on 6 separate pages.

(15) 1.
(20) 2.
(20) 3.(2) |
(b)
(15) 4.(a)
(b)
(15) 5.(a)
| (®)
(15) 6.(a)
(b)

Find the solution of the recurrence equation. Xn+ — 2%, = 2.(3)"
with the initial condition x¢=15.

Find the complementary solution and give (with reasons) the minimum form
of a particular solution of each of the following recurrence equations.

(@) (B*+D?(E>+4E-5D) (xn) = 5n.

(b) (B?—8I) (E2-2E+4I) (xo) = n.(2)*™2.

Use the method of generating functions to find the solution of the recurrence
equation a, + an - 2a,, =0 with the initial condition ay=5 and a; = - 4.
Let M = [e0.a, c0.b, 12.c]. Find the generating function of the collection of all
n-combinations of M with at least 4 a’s, an odd number of b’s, and an even .
number of ¢’s. [Simplify your answers as far as possible.]

Define what is the operator A & what is the zero column of a sequence (hy)xen.
Let hy=3k*~ k +1. Find the zero-column of (hy)en and use it to get a
formula for the sum ho+h; +hy+...+ ha. [Simplify answer as far as possible.]

Write down what is the finction form of the Pigeon-hole Principle.

Let n be a positive integer and § = (a;, a, a3, . . . , as,) be any sequence of 3n
integers. Prove that we can always find a non-empty segment (made up of
consecutive terms) whose terms add up to a multiple of 3n.

Define what are the Stirling coefficients of the First kind & the Second kind.
Prove for any k with 1<k <p-1, the Stirling coefficients of the Second kind

satisfy {Z} = {i:i} + k.{pzl}.

[In questions #5 and #6, you must prove everything by using the definitions.
You are not allowed to use any similar-looking theorem proved in class.]
[You should check your solutions ONLY after answering all the questions.]
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