
CSE 101 Exam 1

Winter 2023

Instructions: Do not open until the exam starts. The exam will run for 45 minutes. The problems are
roughly sorted in increasing order of difficulty. Answer all questions completely (though pay attention to
exactly what the question is asking for). You are free to make use of any result in the textbook or proved in
class. You may use up to 6 one-sided pages of notes, and may not use the textbook nor any electronic aids.
Write your solutions in the space provided, the blank page after this one, or on the scratch paper provided
(be sure to label it with your name). If you have solutions written anywhere other than the provided space
be sure to indicate where they are to be found.

If the problem asks for an algorithm, giving a correct algorithm with worse runtime efficiency than what
is asked for will be awarded partial credit.

Please sit in the seat designated below.

Name:

ID Number:

Seat:
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This page is left blank for scratch work.
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Question 1 (Shortest Path Computation, 30 points). What are the lengths of the shortest paths from A to
each other vertex in the graph below?

Note: You do not need to show your work, but doing so will make it easier to assign partial credit if you
made a mistake. You also only need to provide the path lengths and not the paths themselves.
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Question 2 (Reaches Everything, 35 points). Let G be a finite DAG and v one of its vertices. Show that
every vertex of G is reachable from v if and only if v is the only source in G.
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Question 3 (Public Transit Navigation, 35 points). Graphopolis’ subway system is extremely regular. The
layout of the system is given by a directed graph G with each edge corresponding to a train route that leaves
at regular intervals and always takes exactly the same amount of time. Jade arrives at S Station precisely
at noon and wants to make it to T Junction as quickly as possible. Her subway map tells her for each edge
of G when the trains leave along that route (specified by the time the first train leaves and the time between
successive trains) and how long it takes the train to reach the next station. For example, some edge might
say that trains leave the starting vertex every 15 minutes starting at 12:07 and take exactly 4.5 minutes to
reach the next vertex.

Provide an algorithm that given this information as well as the locations of the S and T vertices determines
the earliest time that Jade can make it to T Junction. For full credit, your algorithm should run in time
O(|V | log(|V |) + |E|) or better.
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