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

TEST #2 - SUMMER 2002 ' TIME: 75 min.

Answer all 6 questions. An unjustified answer or failure to follow
instructions will result in little credit. So show all working and
provide all reasoning. BEGIN EACH QUESTION ON A SEPARATE PAGE.

4.

5.

6.

Find the solution of the equation a,, + 6a,,; + 93, = 0 with
the initial conditions a =4, a;=3.

Find the general solution of the following difference
equations ' ’

(a) an, - 2a,, .- 3a, = 8.

(b) . am; - 3a, = 12.3" .

‘(a) Define the Stirling numbers of the First kind and the

Stirling numbers of the Second kind.

(b) Let h, = 6n°-4n+3. So (h,) = (3, 5, 19, 45, 83, 133,. . .).

Find the zero diagonal of 01) and a formula for the sum
‘hyth,+h,+ . . . +h,. (Slmpllfy your
answer)

Use the method of generating functions to find the solution of
the difference equation a, + 3a,; + 8 = 0 with the initial
condition ay,=3.

(a) Starting with (1-x)7' =1+ x+ X + . . . +x+ . . .,
find the generating function for <(n+1)/(-2)">.,-

(b) Let M = [2.a,3.b,3.c]. Use the method of exponential
generating functions to find the number of 5 -
permutations of M. (Express your answers in terms of
factorials and simplify as far as possible)

(a) Define what is the zero diagonal (=zero column) of a
sequence <h > ... '

(b) Prove that in any group of 10 people we can always find
3 mutual friends or 4 mutual strangers. (You may use the
fact that in any group of 6 people we can always find 3
mutual friends or 3 mutual strangers, if needed )7
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