
CS/MCS 401 - Fall 2026 — Jonathan Liu

Lecture 16 Worksheet: Structural Proofs L16

Problem 1 (Find the Fewest Classrooms) Find the fewest number of classrooms needed to schedule
all of these classes.
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10 10:30 11 11:30 12 12:30 1 1:30 2 2:30 3 3:30 4 4:30 5 5:30

Problem 2 (Heuristic Selection) There are a number of ways that make sense to sort our list of class-
rooms. Here are three. Two do not work, and one does. Identify which two don’t work, and provide a
counterexample.

• Earliest Start Time

• Earliest End Time

• Shortest Interval

https://canvas.uic.edu/courses/56572


Problem 3 (Missing Meetings) Find the fewest number of fake meetigs you need to create to make sure
your meetings overlap with all of your real meetings.

(a) Find the minimal number of fake meetings you need in this schedule.
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10 10:30 11 11:30 12 12:30 1 1:30 2 2:30 3 3:30 4 4:30 5 5:30

(b) Using your answer, prove (informally) that no solution can do better than yours.

(c) Provide a greedy heuristic for solving this problem in the general case.

(d) Provide a proof that your algorithm is optimal. In particular, what is the structural claim you’re
making?
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