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MAD 4203 - INTROD TO COMBINATORICS FLORIDA INT'I, UNIV,

TEST #2 - SUMMER 2000 . : TIME: 75 min.

Answer all 6 questions. A neat and clear presentation is essential
for full credit. Show all working and provide all reasoning. An
unjustified answer will receive little or no credit. '

1.

6‘

Find the solution of the equation a,., + 6any; + 9a, = 0 with
the initial conditions ag=1, a;=3.

Find the general solution of the following differende
equations

(a) ag4y — 2a,,; + B5a, = 8

(b)  apy t 2ay,; - 3a, = 12,

(a) Let D, be the no. of derangements of {1,2,3,...,n} and
let E, be the no. of derangements of {1,2,3,...,n} in
which the first element is 2. Prove that Ep = DyoytDpog-

(b) Hence prove that D, = (n-1)(Dy.1+Dj.5).

Use the method of generating functions to find the solution of
the difference equation 8 ~ ap.; - 2a,., =0 with the
initial conditions ap=1 and a;=8.

(a) Starting with (1-x)"1 = 1 + x + %2 + + - - + g0 4+ - Ty,
find the generating function for <3n/2"> 4.

(b) Let S = [w.a,0.b,w.c] and h, be the no. of n~combinations
of 8 in which the no. of a's is odd, the no. of b's is a
multiple of 3, and the no. of c¢'s is even and > 4. Find
the generating function of <h > .4.

(Give your answers as functions, not as infinite series.)

(a) Define what are the standard generating function and the
exponential generating function of a sequence <h,>..,.

(b) If n22, prove that in any group-of n people we can glways
find 2 people who have the same number of friends in the

group.
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