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due 10/20/2021

Please complete this worksheet by October 20th, 2021 by 11:59pm.

Once you upload a picture of your work (here), the solutions will become available so you can study
for the weekly quizlet, which may draw one problem from this week’s worksheets.

Problem 1

In the notes and lecture video, we defined k-ary trees. A full k-ary tree is a k-ary tree in which every
internal vertex (which includes the root, unless it is the only vertex) has k children. Let’s prove a
few properties of k-ary trees and then apply them.

(a) Theorem 1a: The number of vertices n in a full k-ary tree with i internal vertices is n = ki + 1.

(b) Theorem 1b: The number of leaves ` in a full k-ary tree with i internal vertices is ` = i(k −
1) + 1.

And now for an application!

(c) Suppose that someone starts a chain letter. Each person who receives the letter is asked to
send it on to four other people. Some people do this, but others do not send any letters.
Suppose the chain letter ends after there are 100 people who receive the letter but don’t send
it out. Assume no one receives more than one letter. How many people sent out the letter?
How many people received the letter?

Problem 2

Consider Example 1 from the beginning of the lecture notes on trees.

Suppose you are given eight coins. Seven of the coins have an equal weight but one of them is
lighter. You have a balance to weigh any two sets of coins to determine which set is heaver (if any).
What is the minimum number of weighings you need to determine which coin is lighter?

Draw a k-ary tree that represents your approach. What are the vertices? What are the edges? What
is the value of k?

https://middlebury.instructure.com/courses/9009/quizzes/21481
https://philipclaude.gitlab.io/cs200f21/docs/L13-trees.pdf

