
Quiz #6 Solutions

Math 55 with Professor Stankova
Discussion Section #108 with GSI James Moody

Wednesday, the 5th of October 2016
Write your name at the top!

Question 1 [12 points] Prove by induction that it is possible to solve the
Tower of Hanoi puzzle with 3 pegs and n discs for all n ≥ 1. Write out your
proof in words, being careful to say what the base case is, and what the induc-
tive hypothesis is.

Base Case: The Tower of Hanoi with 3 pegs can be solved with n=1 disks, be-
cause we can simply move the single disk directly from the 1st peg to the 3rd peg.

Inductive Hypothesis: We can solve the Tower of Hanoi puzzle with 3 pegs and
n disks.

Inductive Step: Suppose the inductive hypothesis is true. We want to show that
we can solve the Tower of Hanoi puzzle with three pegs and n+1 disks.

First, by the inductive hypothesis, we can move the top n disks (the smallest
n disks) from the first peg to the second peg (since moving smallest n disks from
the first to the to the second peg is exactly the same as solving ToH for n disks
with pegs 2 and 3 interchanged).

Second, we can move the largest disk from the first to the third peg.

Third, by the inductive hypothesis, we can move the smallest n-disks from
the second peg to the third peg (since moving the smallest n disks from the
second peg to the third peg is exactly the same as solving ToH for n disks with
pegs 1 and 2 interchanged). After this, all n+1 disks are on the third peg.
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Question 2 [±1 point] Every simple polygon with at least 3 sides has an
interior diagonal.

True —or— False?

Question 3 [±1 point] The well-ordering property says that every non-
empty set of nonnegative integers has a least element.

True —or— False?

Question 4 [±1 point] Every non-empty set of nonnegative rational num-
bers has a least element.

True —or— False?
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