
Comp 4030/6030 (Design/Analysis of Algorithms) Spring 2020. Homework
5.
Submissions: This assignment is due on Tue Mar 31st. Each student must submit his or her own assignment. You must
write your name and UUID clearly on your submitted assignment. Both the theoretical problems as well as the code for
programming problems must be submitted in a Dropbox folder (called “HW5 submission”). The code must be in Python.
For the theory problems, write out the solution. Scan it or take a clear photo and upload the file to dropbox.

Academic Integrity: You are encouraged to work in groups, but everyone must write out their own solutions. Absolutely
no word to word copying is allowed. Please refer to the course policies and schedules about this. If you have worked with
other students on the assignment or referred to external sources, please mention all names and sources on your assignment.

Partial solutions: If you are sure that you know how to arrive at a solution, but you get stuck in some place, it is better
to write the partial solution. Honest attempts at partial solutions will be awarded.

4030/6030 points: This HW has no extra problems or a different points scheme for 6030 students.

Name:
UID:
Email:
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Problem 1 [60 pts] Write code to visualize the different strongly connected components of a graph. Your code should
be implemented in a file called visualize scc.py. The function should be called by the same name. The function should
take the name of a file. This file will contain the definition of a directed graph. The definition will be specified as follows.
The first line will contain the total number of vertices n and the vertex names will be 1, 2, . . . , n. The next few lines will
contain edges specified by start vertex and end vertex. So, here is an example file:

5

1 2

2 3

3 4

4 5

5 1

The graph above has 5 vertices and is really a cycle graph, with the edges (1, 2), (2, 3), (3, 4), (4, 5), (5, 1). So I can
store this file as input.txt for example and call your code as visualize scc(‘input.txt’) in the interactive python
interpreter. What should it do? It should first compute all the strongly connected components. Then, it should color
each scc differently, i.e., vertices in the same scc get the same color - vertices in different scc’s get different colors. If the
number of scc’s is more than say 6 (i.e., you run out of the usual colors), you can color the first few in one color and all
the rest in one color. The final output is on the terminal, where you list out the scc’s as “SCC1 : x y z ..” and also draw
the graph using (possibly suitable modifications of the) visualization functions uploaded earlier as python code.

Problem 2 [40 pts] Solve problem 3.18 from the textbook.
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