
CSCE 210 LAB 3 WORKING WITH LIST COLLECTIONS

PROFESSOR G. C. MUGANDA

1. Optional Group Project

You may work in groups of 1, 2 or 3 on this lab.

People choosing to work in a group must make sure that each file in the project
lists all member of the group as authors in a comments section at the top.

In addition, when the project is done, every member of the group must upload a
copy of the same project folder onto the K-drive space.

2. Introduction

In this lab, you will get some practice working with lists of lists. Specifically, you
will write a program that can generate a list of all the subsets of a given set, as
well as a list of all permutations of a given set.

To get you started, you will be given a program that generates a list of all subsets
of a given set, by using a recursive method to compute and return the list of all
subsets of the set of the first n positive integers. The program The program will
also have a non-recursive method to compute and return the list of all permutations
of the set of the first n positive integers.

First there is a class of utilities:

public class MyUtilities

{

// Recursive

static List<List<Integer>> getSubsets(int n)

{

}

// Not recursive

static List<List<Integer>> getPermutations(int n)

{

}

}

Then you have the main method:

public class ListExamples

{

public static void main(String[] args)

{

// An array of 3 strings

1
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String[] stooges = {"Larry", "Curly", "Moe"};

// Print list of all subsets of [1, 2, 3]

List<List<Integer>> subsets = MyUtilities.getSubsets(3);

System.out.println("List of subsets of [1, 2, 3]:");

subsets.forEach(System.out::println);

System.out.println();

// Print list of all permutations of [1, 2, 3]

System.out.println("List of permutations of [1, 2, 3]:");

List<List<Integer>> perms = MyUtilities.getPermutations(3);

perms.forEach(System.out::println);

System.out.println();

}

}

The output will look like this:

List of subsets of [1, 2, 3]:

[]

[3]

[2]

[2, 3]

[1]

[1, 3]

[1, 2]

[1, 2, 3]

List of permutations of [1, 2, 3]:

[1, 2, 3]

[1, 3, 2]

[3, 1, 2]

[2, 1, 3]

[2, 3, 1]

[3, 2, 1]

3. Your Assignment

1. Add a second file MyUtilities2.java with a class MyUtilities2 that has the
same methods, except that

(1) getSubsets(int n) must be non-recursive, and
(2) getPermutations(int n) must be recursive.
(3)

Change the main method so that is invokes the methods from MyUtilities2 and
test with n = 0, 1, 2, 3, and 4. When you are done testing, change the code back
so that it uses n = 3.

2. At the end of the main method, add code that prints all the subsets and all the
permutations of the set of the stooges given at the beginning of main method. The
output should now look like this:
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List of subsets of [1, 2, 3]:

[]

[3]

[2]

[2, 3]

[1]

[1, 3]

[1, 2]

[1, 2, 3]

List of permutations of [1, 2, 3]:

[1, 2, 3]

[1, 3, 2]

[3, 1, 2]

[2, 1, 3]

[2, 3, 1]

[3, 2, 1]

List of subsets of stooges:

[]

[Moe]

[Curly]

[Curly, Moe]

[Larry]

[Larry, Moe]

[Larry, Curly]

[Larry, Curly, Moe]

List of permutations of stooges:

[Larry, Curly, Moe]

[Larry, Moe, Curly]

[Moe, Larry, Curly]

[Curly, Larry, Moe]

[Curly, Moe, Larry]

[Moe, Curly, Larry]

Do this by adding to the MyUtilities2 class a method

static List<String> translate(List<Integer> positions, String [] names)

that translates a list of positions in a list to a list of string values, by mapping
positions to strings via the names parameter. For example, given the array of
names

String[] stooges = {"Larry", "Curly", "Moe"};

the translate would map positions to string values as follows:

List of positions List of values
[] []

[3] [Moe]

[2, 3] [Curly, Moe]

[3, 2, 1] [Moe, Curly, Larry]
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4. Due Date

This assignment is due on Tuesday night September 24, 2019 at midnight. Collec-
tion of the projects for grading will take place any time after that, but most likely
on Wednesday September 25.


