
Math 530 ... Exam 2

0) Exam Start Time:

0) Name:

0) MyWSUid:

0) Please explain all your answers in the exam.

1) Explain the solution an = 2an−1 + 2n−1 to the problem of finding a recurrence relation for the
number of n-digit ternary (0,1,2) sequence in which no 1 appears anywhere to the right of any 2.

2) Find a recurrence relation for the number of ways of giving n dollars using 1 dollar coins, 1
dollar bills, 2 dollar bills, 10 dollar coins, 10 dollar bills, and 20 dollar bills.
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3) Find a recurrence relation for the numer of ways to arrange three types of blocks for a wall that
is n feet long: green blocks (1 foot long), blue blocks (3 feet long), and red blocks (5 feet long)
with the condition that there may be no subsequence of red, green, blue.

4) Solve and verify the solution to the recurrence relation an = 3an/3 + 2n.
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5) Solve the recurrence relation an = an−1 +5an−2 +3an−3, a0 = 2, a1 = 1, and a2 = 12. Also give
the first 5 values of the sequence.
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6) Find and solve a recurrence relation for the number of ways to arrange flags on an n foot flagpole
using three types of flags: red flags 2 feet high, yellow flags 2 feet high, and blue flags 1 foot high.
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7) Explain the solution 1 − 10+1
210

to the problem of finding the probability that at least two tails
(not necessarily consecutive) will appear when a coin is flipped 10 times.

8) How many 20-digit numbers are there in which at least one pair of consecutive digits are the
same?
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9) Draw a Venn Diagram and find the number of students in each of its 8 regions for the problem:
A school has 200 students and the subjects of trigonometry, probability, and advanced counting
happen to have 85 students each. There are 30 students taking any given pair of these subjects,
and 15 students taking all three subjects.

10) Explain the solution ...

64 − C(6, 1) ∗ 54 + C(6, 2) ∗ 44 − C(6, 3) ∗ 34 + C(6, 4) ∗ 24 − C(6, 5)

... for the problem of finding how many ways are there to roll four distinct dice so that all six faces
appear.
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11) How many n digit decimal sequences (using digits 0, 1, 2, ..., 9) in which digit 1 is not used,
or digit 2 is not used, or 3 is not used?

12) What is the probability to select a 6-card hand from a regular 52-card deck such that the hand
contains at least one card in each suit?

0) What is the time you ended working on the exam and started scanning it?
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