
AMS 301.2 (Spring, 2016) E. Arkin

Finite Mathematical Structures A

Exam 3: Monday, May 16, 2016

READ THESE INSTRUCTIONS CAREFULLY. Do not start the exam until told to do so. Make
certain that you have all 6 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. The exam time is one
hour and 30 minutes.

There may be problems that are solvable by inspection, but if you get the wrong answer and have
shown no work, then I will assign NO partial credit.

This examination is CLOSED BOOK and CLOSED NOTES. You may not use any books, papers,
or materials other than your pen or pencil. 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

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). How many ways are there to distribute 20 identical balls to 3 distinct red boxes and 8 distinct
blue boxes?

(b). How many ways are there to distribute 20 identical balls to 3 distinct red boxes and 8 distinct
blue boxes, so that each red box gets at most two balls?

(c). In a card game there are 4 types of cards worth 1,2,3 or 4 points. How many ways are there
to score 25 points if we are given 10 cards?

(d). How many ways are there to put total postage of 75 cents on an envelope using 3,5,10 cent
stamps?
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2. (5 points) Solve the following recurrence relation: an = 8an

2

+ n, a1 = 1

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

3. (12 points) How many arrangements are there of the letters in MATHEMATICS such that no
pair of identical letters appear concecutively? (i.e, the 2 M’s are not concecutive, and the 2 A’s are
not concecutive, and the 2 T’s are not concecutive).
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4. (18 points) (a). What is the coefficient of x40 in the expansion of (x2 + x3 + x4 + · · ·)10?

(b). What is the coefficient of x25 in the expansion of (x2 + x3 + x4 + x5)8?
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5. (7 points) Build a recurrence relation for an the number of comparisons that must be made to
find the largest number l and smallest number s in a set S of n distinct integers, by breaking the
set S into 3 equal sized sets S1, S2, S3, and finding the largest and smallest in each set. (Recall we
did a similar example in class, breaking the set S into 2 equal sized sets.) You may assume that
n = 3m, for some m = 0, 1, 2, . . .. You do not have to state the initial conditions, nor solve the
recurrence.

6. (18 points) There are 12 different tasks that we wish to assign to 5 (distinct) employees. We
wish to count the number of ways this can be done so that each employee is assigned at least one
task.

(a). Explain why the following “solution” is wrong: First assign a task to employee 1, 12 ways,
then a task to employee 2, 11 ways, ..., a task to employee 5, 8 ways, finally assign the remaining
7 tasks to any of the 5 employees, 57, giving 12 · 11 · 10 · 9 · 8 · 57.

(b). Solve the problem correctly!
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7. (20 points) Let an be the number of sequences of dice rolls in which every roll of a 4 (not in the
last spot in the sequence) is always followed by a roll of 5.

(a). Write a recurrence for an. (You do not have to solve the recurrence.)

(b). Write a complete set of initial conditions.

(c). Now, let an be the number of sequences of dice rolls in which every roll of an even number (not
in the last spot in the sequence) is always followed by a roll of an odd number. Write a recurrence
for an. (You do not have to solve the recurrence.)

(d). Write a complete set of initial conditions.
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