
Math 154 Homework #6

Spring 2023

Due date: 11:59pm Pacific Time on Wed, May 24 (via Gradescope)

On the first page of your work, please write a list of everyone with whom you collaborated on this
assignment, as well as any outside sources you consulted, apart from the textbook, your notes, and
the course staff. If you did not collaborate with anyone, please explicitly write, “No collaborators.”

Problem 1. Use the greedy algorithm with vertex ordering A, B, C, D, E, F to color the graph below.
Does a coloring with fewer colors exist? Why or why not?

Note: you can just “color” with numbers 1,2,3, etc. But if you want to use real colors, it will make
it faster for us to grade if you use 1 = red, 2 = yellow, 3 = green, 4 = blue.

Problem 2. Answer parts (a) and (b) of Question 6.6 at the end of Chapter 6 of the textbook.

Problem 3. Background: In this problem, we’ll explore an application of graph theory to computer
science.1 Computers have special memory locations called registers that are very fast to access,
but are expensive and limited in quantity. Ideally, when we run a computer program, the value of
each variable is stored in a register for fast access, but each register can only hold one variable at
a time – a register is like a little box or whiteboard only big enough for one number. However, we
can re-use a register for multiple variables if they don’t need to be stored at the same time. To
illustrate, here is pseudocode for a simple program to compute the 4th power of a number a.

1It’s okay if you don’t know any programming, or if this material is new to you – all the background you need is
in the problem statement, and if you’re confused about anything, just ask! Also, there are complexities I’m sweeping
under the rug – if you’re curious, you can learn more about register allocation in a computer architecture or compiler
design course.

https://www.gradescope.com/


Program to compute a4:
1. get a (e.g, from user input)
2. b = a*a

3. c = b*b

4. return c

This program has 3 variables (a,b, and c), but it can run with just 2 registers: after Step 2, variable
a is not needed, and variable c is only used starting in Step 3. So we can store a and c in the same
register at different times:

Step 1

Register 1 a

Register 2

Step 2

Register 1 a

Register 2 b (=a*a)

Step 3

Register 1 c (=b*b)

Register 2 b

Problem: Suppose we have a computer program with 6 variables, as summarized in this table.
(Here, a and b can’t be stored in the same register, because both are used in Steps 1-2, but for
example, a and c could be, since they’re not used simultaneously.)

Variable Steps used

a 1-2
b 1-5
c 6-8
d 3-10
e 4-7
f 9-10

If we want to store each variable in a register, what is the minimum number of registers needed to
run this program? (Note: you should convert this into a graph theory problem before solving it!)

Problem 4. If m is the length of the longest path in a graph G, prove that χ(G) ≤ m+ 1.

2


