
AMS 301.3 (Fall, 2009) Estie Arkin

Finite Mathematical Structures A

Exam 3: Monday, December 14, 2009, 5:15-6:46pm

READ THESE INSTRUCTIONS CAREFULLY. Do not start the exam until told to do so. Make
certain that you have all 5 pages of the exam. You will be held responsible for any missing pages.

Write your answers on this examination, using the backs of pages if needed. You may leave numer-
ical answers in raw form, without evaluating them (e.g., “(1 + 2 + · · ·+ 22)3 −
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be left as is).

This examination is CLOSED BOOK and CLOSED NOTES. Calculators are NOT allowed.
You may use a 4 by 6 “cheat sheet”, which should be turned in with your exam.

The following items should NOT be on your desk - turn them off AND put them INSIDE your bag!

• calculator

• cell phone

• pager

If I see any of these items, even turned off, this will be considered cheating!!!

Work carefully, and GOOD LUCK!!!

Last (Family) Name (PRINT CLEARLY):

First Name (PRINT CLEARLY):

ID Number:

Academic integrity is expected of all students at all times, whether in the presence or absence
of members of the faculty. Understanding this, I declare that I shall not give, use, or receive
unauthorized aid in this examination. I have been warned that any suspected instance of academic
dishonesty will be reported to the Academic Judiciary and that I will be subjected to the maximum
possible penalty permitted under University guidelines.

Signature:
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1. (20 points) Build a generating function for ar in the following procedures. Remember to state
which coefficient solves the initial problem. You do not need to calculate the coefficient.

(a). Select r balls from an unlimited pile of white balls, and a pile of 10 red balls, such that the
number of red balls must be even.

(b). Select 5 letters from a,b,c,d, so that b,c,d each appears at most once and if a appears then it
appears exactly 4 times. (The order in which letters are selected is not important.)

(c). A homework assignment for a calculous class is generated by the computer from a very large list
of problems. The homework set will have 11 problems (the order of the problems is not important),
at least 3 of the problems should be easy problems, at least 3 medium difficulty problems and at
least 2 hard problems. (Note: do not distinguish between problems of the same difficulty level, i.e.,
you only care how many problems of each difficulty level are on the homework assignment.)

(d). A survey team wants to select 6 students to interview from 4 possible universities. There
should be at most 3 students from Binghamton, at most 2 students from Albany, at most 2 from
Buffalo and any number of students from Stony Brook. (Note: Assume that for the purposes of
the survey, students from the same university are indistinguishable.)
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2. (5 points) Solve the following recurrence relation: an = 9an

3

+ n, a1 = 1

(You may assume that n = 3m, for some m = 0, 1, 2, . . ..)

3. (10 points) Consider the recurrence an = an−1 + (n − 1) + n, a1 = 1.

(a). Calculate a2 and a3.

(b). Solve the recurrence relation. Make sure to verify your answer using induction.

4. (15 points) (a). What is the coefficient of x
20 in the expansion of (x2 + x

3 + · · ·)3?

(b). What is the coefficient of x
24 in the expansion of (x + x

2 + x
3 + x

4 + x
5)9?
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5. (10 points) In a group of 24 people who like rock, country or classical music, 14 like rock, 17
like classical, 11 like both rock and country, 9 like rock and classical, 13 like country and classical,
and 8 like rock, country and classical. How many like country?

6. (20 points) We wish to distribute 10 distinct books to 4 distinct students in such a way that
each student gets at least 1 book.

(a). Explain why the following “solution” is wrong: First select a book to give to student 1, 10
ways, then select a book to give to the second student, 9 ways, then select a book to give the third
student, 8 ways, select a book to give to the fourth student 7 ways, finally distribute the remaining
6 books anyway 46, giving 10 · 9 · 8 · 7 · 46.

(b). Solve the problem correctly!
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7. (20 points) A codeword is made up of the digits 0,1,2,3 (order is important!).

(a). How many codewords are there of length n?

(b). A codeword is defined as legitimate if and only if it has an even number of 0’s. Let an be the
number of legitimate codewords of lenth n. Write a recurrence for an. (You do not have to solve
the recurrence.)

(c). Write a complete set of initial conditions for your recurrence in part (b).

(d). Calculate a2 and a3 using your recursion from (b) and initial conditions from (c).
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