
CS 245 Homework 1
Treemap Part 1

due before October 4

1 Overview

In this two-part homework, you will explore the concepts of inheritance and recursion by construct-
ing a treemap, which can be used to show the relative sizes of files in a directory. The treemap
construction will be done in part 2 of this homework. In part 1, we focus on creating some utility
code for this task. We will revisit ArrayList and augment the Random class to generate random
colors.

2 Requirements

1. Write all code in package hw1.

2. Write a class Utilities that encapsulates some ArrayList processing routines. (It’s gener-
ally a good idea to hide in separate methods or classes low-level list processing loops from
higher-level code.) It has the following methods, all public and static:

(a) sum, which accepts an ArrayList of Longs as a parameter. It returns the sum of all
elements in the list as a long. (Why might we be using longs here? The answer lies in
the File class, which may not be apparent in this first part of the homework.)

(b) proportionalize, which accepts an ArrayList of Longs as a parameter. It converts each
element in this list to a proportion out of the list’s sum. For example, list [2, 3, 5, 10]
proportionalized is [0.1, 0.15, 0.25, 0.5]. The proportions are returned as a new list of
Doubles. Do not modify the original list.

(c) distribute, which accepts an ArrayList of Double proportions and an int amount as
parameters. It returns a new list of Integers in which element i is proportion i of the
amount. For example, distributing list [0.4, 0.6] over amount 50 yields [20, 30].

This method will come in handy when we need to calculate how many pixels in the
treemap we allot to each file in a directory. This is why it returns Integers—we can
only have whole numbers of pixels. However, our proportions might not yield whole
numbers when applied to the amount. For example, distributing list [0.25, 0.25, 0.5] over
amount 15 yields non-integers [3.75, 3.75, 7.5].

To produce only whole numbers and fully distribute the amount, follow these guidelines
when distributing the amount across the proportions: (1) when applying the proportion
to the amount, round toward zero to get the whole number, and (2) if the whole numbers
do not sum to the amount, distribute one more to each element of the list—starting at
the first element and progressing toward higher indices—until all of the amount has been
distributed. Continuing our example, we first produce the list [3, 3, 7]. This list sums to
13, leaving 2 of the original 15 undistributed. We give one each to the first two elements:
[4, 4, 7].
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3. Write a class RandomPlus that inherits from Random. This class adds the ability to generate
random colors. It has the following public methods:

(a) nextInt, which accepts a low parameter and a high parameter, both ints. It generates
a number between low and high, inclusive. So that we may test your code, in your
implementation make exactly one call to the inherited Random.nextInt(int).

(b) nextColor, which accepts a minimum intensity as a parameter. It returns a new ran-
domly generated Color. One can construct a color object by combining intensities of
red, green, and blue. These intensities are normally in [0, 255]. For our treemap, we’ll
find that allowing dark intensities, those close to 0, is pretty unsatisfying. Instead, we
make sure each intensity is in [minimum intensity, 255]. So that we may test this code,
in your implementation make exactly three calls to your new nextInt method. The first
call generates the red intensity, the second green, and the third blue.

3 Submission

This homework is part of a regular assignment and is graded by hand and with help from the
SpecChecker. Your assignment is expected to fully meet the requirements above and the following:

1. Variable names should be meaningful and accurate.

2. Non-obvious parts of your code should be commented.

3. Code should be cleanly formatted and indented.

Your work will also be inspected for plagiarism. Please do your own work. Talk about code
with your classmates. Ask questions of your instructor or TA. Do not look at others’ code. Do not
ask questions specific to your homework anywhere online but Piazza. (If you find violators of this
rule, please let me know.) Write your own code.

Put the SpecChecker in your Build Path. Run it as a Java Application (not a JUnit Test) and
fix problems until all tests pass. Upload the resulting ZIP file to the W drive.

4 Files

• http://www.twodee.org/teaching/cs245/2013C/homework/treemap/speccheck_hw1-1.jar
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