
CSE202: Design and Analysis of Algorithms (Practice questions for Midterm)
Instructor: Ragesh Jaiswal

1. Prove or disprove:

• In any strongly connected undirected graph G = (V,E) with at least one vertex,
there is a vertex v such that if v and its edges are removed, then the remaining
graph is still strongly connected.

• In any strongly connected directed graph G = (V,E) with at least one vertex, there
is a vertex v such that if v and its edges are removed, then the remaining graph is
still strongly connected.

2. Suppose you are given an undirected graph G = (V,E) and two nodes s and t such that
all paths between s and t have length strictly greater than |V |/2. Show that there will
exist a node v 6= s, t such that removing v will disconnect s and t. That is, consider the
graph G′ obtained by removing v and its edges from G. Then there is no path between
s and t in G′. Give an algorithm to find such a node. Discuss correctness and running
time.

3. Given a directed graph that has no cycles, design an algorithm that determines if there is
a vertex from which all other vertices in the graph are reachable. Your algorithm should
also output the vertex in case such a vertex exists.

4. Design an algorithm that takes as input a directed acyclic graph G and determines if
there is a directed path that visits every vertex exactly once. Discuss correctness and
running time.

Figure 1.0.1: Example of a DAG that has a path that visits all vertices. This path is A →
B → C → D → E → F .

5. Given a directed graph, design an algorithm that determines if there is a vertex from
which all other vertices in the graph are reachable. Your algorithm should also output
one such vertex in case it exists. Discuss correctness and running time.
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6. There are n jobs and one machine. Each job i has a processing time of p(i), that denotes
the time that the machine has to spend doing job i. A schedule is an order in which
these jobs are performed. The waiting time of a job as per a given schedule is the time
at which this job is completed by the machine. Design an algorithm to output a schedule
that minimizes the sum of waiting time of all jobs.

7. There are n jobs that are supposed to be scheduled on a single machine. With each job i,
there is an associated duration t(i) that denotes the time that job i will take to execute
on the machine. Each job i also has a given weight w(i) that denotes the importance
of this job. Given a schedule (an ordering of jobs to be executed on the machine), the
completion time of job i is the time at which this job is finished by the machine. Let the
completion time of job i be denoted by C(i). Design an algorithm for giving a schedule
that minimizes

∑n
i=1w(i) · C(i). Give proof of correctness and discuss running time.

8. There are n men with heights m1, ...,mn and n women with heights w1, ..., wn. You have
to match men to women for a dance such that the average difference in height of each
pair, is minimized. Design an algorithm to solve this problem.
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