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Math 1015: Exam #3

Question 18. Please find the e�ciency gap for these votes between the D’s and the R’s. You answer should
say, “The EG is ??? in favor of ???.” You can use an unsimplified fraction in your answer.

district D votes R votes

1 16 14

2 25 6

3 12 20

4 9 22

Question 19. Please find the convex hull ratio of each shape. You can leave your answer as an unsimplified
fraction.
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Question 20. Please find the isoperimetric quotient of each shape. You can leave your answer as an
unsimplified fraction.

Question 21.

a) Next to each vertex in the graph above, please write its degree. (Every intersection is a vertex.)

b) Please draw your own example of a disconnected graph.
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Question 22. Imagine a graph where each vertex is a di↵erent person on campus right now, and two people
are connected by an edge if they are both wearing the same color shirt today. (If you’re not sure what color
your shirt is, or if you’re not really wearing a shirt, just make something up.)

a) What would a typical degree in this graph be? Something like 5? 50? 500? 5,000? 5,000,000? say a
few words to explain.

b) Is there an edge in the graph from you to me (Prof Staecker, who is wearing a blue shirt)? Say a few
words to explain why or why not.

c) Is this graph connected? Say a few words to explain why or why not.

Question 23. Please write the formal description of this graph:

Your legore would
be howmanyother people

on campus are weaving

the same color shirt as you 500 seems most

reasonable given those options

If you're wearing a blue
shirt there is

otherwise no

No each person can only be committed to others having

the same color shirt
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Question 24.

This graph represents a network of roads and intersections. I am planning the Pretty Pony Parade, and I
want my parade route to cover every street once without repeating any streets.

a) Is it possible to do this if the parade starts and ends at the circled intersection? Explain why or why
not in a few words.

b) Is it possible to do this if the parade starts and ends at di↵erent places (not necessarily the circled
intersection)? Explain why or why not in a few words.
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No there are some odd degrees so

we can't do an Euler circuit

No There are morethan 2 odd verts so we

can do an Euler path
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Imagine all voters rank X above Y Then gets

more points than T s Y does not win using Borda
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Imagine X is the wine using
dictatorship and then we

change
ballots without moving anyone past X

Then X is still ranked 1ˢᵗ by the dictator

so still wins
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Question 17. This picture has 15 squares and 24 circles. I want to divide them into 3 districts of 13 voters
each. (In each part, I am giving you the picture 3 times in case you mess up. If you do it right, you should
only need 1 for each part.)

a) Please draw districts so that the circles have a majority in 3, and the squares have a majority in 0.

b) Please draw districts so that the circles have a majority in 1, and the squares have a majority in 2.

theb

I

KEPT

I


