CS/ECE 374 A Midterm 2 Practice 2 Questions Fall 2026

Write your answers in the separate answer booklet.
You have 120 minutes (after you get the answer booklet) to answer five questions.

Please return this question sheet and your cheat sheet with your answers.

1. Clearly indicate the following structures in the directed graph below. Don’t be subtle!
To indicate a subset of edges, draw a HEAVY BLACK LINE along the entire length of each
edge. If the requested structure does not exist, write the word NONE. (The answer booklet
contains several copies of this graph.)

(@) A depth-first search tree rooted at v
(b) A breadth-first search tree rooted at w
(c) A shortest-path tree rooted at t

(d) Alist of vertices in topological order

2. Suppose you are given a directed graph G = (V, E), each of whose edges are colored red,
green, or blue. Edges in G do not have weights, and G is not necessarily a dag. A rainbow
walk is a walk in G that does not contain two consecutive edges with the same color.

Describe and analyze an algorithm to find all vertices in G that are reachable from a
given vertex s through a rainbow walk.

3. Suppose we are given an n-digit integer X. Repeatedly delete one digit from either end
of X (your choice) until no digits are left. The square-depth of X is the maximum number
of perfect squares that you can see during this process.

For example, the integer 32492 has square-depth 3, by the following sequence of digit

deletions:
572 182 22
3249 —- 3249 —> 324> 24— 4 — ¢.

Describe and analyze an algorithm to compute the square-depth of a given integer X,
represented as an array X[ 1..n] of n decimal digits. Assume you have access to a subroutine
IsSQUARE that determines whether a given k-digit number (represented by an array of
digits) is a perfect square in O(k?) time.
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4. Suppose you are given k arrays A;[1..n], A;[1..n], ..., Ax[1..n], each with the same
length n, and each sorted in increasing order. Describe an algorithm to merge the given
arrays into a single sorted array. Analyze the running time of your algorithm as a function
of n and k.

5. Sham-Poobanana University has been closed due to damage caused by a nationwide
infestation of rabid squirrels. You decide to complete your computer science degree at
Sham-Poobanana’s long-time rival Burgoo Polytechnic (“Go Boilers!”), which has somehow
survived the squirrel plague.

Burgoo has an extremely rigid CS program. There is a single set of classes that all CS
majors must take, and prerequisites are strictly enforced. Burgoo does not offer proficiency
exams or accept transfer credit. On the other hand, Burgoo’s classes are extremely easy;
they do not enforce class attendance; and they do not limit the number of classes you can
take in a single term. You rationally decide to speed-run your degree, but how?

(@) Suppose you are given a directed acyclic graph G = (V,E), where every vertex
represents a required class and each edge u—v indicates that class u must be
completed before you can begin class v. Describe an algorithm that computes a class
schedule that uses the minimum number of terms; for each required class, the output
of your algorithm should specify the term when you will take that class.

(b) Burgoo relaxes its degree requirements due to massive overcrowding. Describe an
algorithm that computes the minimum number of terms required to take at least 75%
of the classes represented in G, while still obeying all prerequisite constraints. [Hint:
Use the output of your algorithm for part (a).]



