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problem 1 Short Questions on BFS

A. What is the maximum number of vertices that can be on the queue at one time in a BFS
search? Briefly explain the situation that would cause this number to be on the queue.

Solution: Your answer here!

B. If you draw the BFS tree for an undirected graph G, some of the edges in G will not be part
of the tree. Explain why it’s not possible for one of these non-tree edges to connect two
vertices that have a difference of depth that’s greater than 1 in the tree.

Solution: Your answer here!

problem 2 True or False. (You don’t have to explain this in your submission, but you should understand
the reason behind your answer.)

A. If you use BFS to detect a cycle in an undirected graph, an edge that connects to a vertex
that’s currently on the queue or has been removed from the queue indicates a cycle as long
as that vertex is not the parent of the current node.

Solution: Your answer here!

B. If you use DFS-visit on a directed graph with V > 1 starting at vertex v1, you will always
visit the same number of vertices that you would if you started at another node v2.

Solution: Your answer here!

C. If you use DFS-visit on a connected undirected graph with V > 1 starting at vertex v1, you
will always visit the same number of vertices that you would if you started at another node
v2. (If it were not connected, would your answer change?)

Solution: Your answer here!

problem 3 Finding Cycles Using DFS
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In a few sentences, explain how to recognize a directed graph has a cycle in the DFS-visit
algorithm’s code we saw in class. How does this need to be modified if the graph is undirected?

Solution: Your answer here!

problem 4 Finding a path between two vertices

Describe the modifications you would make to DFS-visit() given in class to allow it to find a
path from a start node s to a target node t. The function should stop the search when it finds the
target and return the path from s to t.

Solution: Your answer here!

problem 5 Labeling Nodes in a Connected Components

In a few sentences, explain how you’d modify the DFS functions taught in class to assign a
value v.cc to each vertex v in an undirected graph G so that all vertices in the same connected
component have the same cc values. Also, count the number of connected components in G.
In addition to your explanation, give the order-class of the time-complexity of your algorithm.

Solution: Your answer here!

problem 6 BFS and DFS Trees

Consider the BFS tree TB and the DFS tree TD for the same graph G and same starting vertex
s. In a few sentences, clearly explain why for every vertex v in G, the depth of v in the BFS tree
cannot be greater than its depth in the DFS tree. That is:

∀ v ∈ G.V, depth(TB, v) ≤ depth(TD, v)

(Here the depth of a node is the number of edges from the node to the tree’s root node. Also, you
can use properties of BFS and DFS that you’ve been taught in class. We’re not asking you to prove
those properties.)

Solution: Your answer here!

problem 7 Gradescope Submission

Submit a version of this .tex file to Gradescope with your solutions added, along with the com-
piled PDF. You should only submit your .pdf and .tex files.


