
AD1 2011

- Second assignment

1 Heapsort

For this assignment you are to implement Heapsort, the version based on
Max-Heapify, found in the textbook.

1.1 Initial requirements (7 pts)

• Your solution should run on the departments Unix machines.

• Your program should be able to take the name of a textfile as a pa-
rameter, where the textfile contains a list of positive integers, one on
each line.

• Your program should also be able to take as a second parameter the
name of a new text file, which after execution should contain all the
numbers of the first textfile, sorted with the smallest number at the
top of the file.

• To sum up the points above, your solution should work with the test
script supplied on the course home page.

• For this part, no report is needed, just program code and executable.

1.2 Requirements for full 10 pts

• In addition to the above, you should make some sort of comparison to
the reference implementation of Bubble-Sort, supplied in the archive
on the course homepage, alternatively do a quantitative investigation
of the constants c1 and c2 in the definition of Θ.

1.3 Detailed instructions

1.3.1 Main task

Start by downloading the archive called assignment2.tar.gz from the
course homepage to a directory of your choice. Open a terminal and navigate
there and unpack:
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hamberg> ls
assignment2.tar.gz
hamberg> tar -xzvpf assignment2.tar.gz
assignment2/BubbleSort.java
assignment2/NumberGenerator.java
assignment2/test.sh
hamberg> cd assignment2
hamberg> ls
BubbleSort.java NumberGenerator.java test.sh

As you can see there are two Java programs and a shell script in the archive,
and they are of great help to you for this lab. Start by compiling the Java
code and then test the original script:

hamberg> javac *java
hamberg> ./test.sh
Wrong number of arguments
Usage: test.sh numberofelements
hamberg> ./test.sh 1000
Running sorting program through command:
java BubbleSort nums.txt nums_sorted.txt
Number of integers to sort: 1000
Test succeeded!

Apparently, the test script complains about the lack of an argument if you
do not supply one, and the argument it wants is the number of elements to
first randomly generate and then sort. The second try is accepted, and you
can see that the testscript executes the command

java BubbleSort nums.txt nums_sorted.txt,

and that it succeeds.
You are now to implement your own sorting program according to the re-
quirements of 1.1. To test your own code, open test.sh with your favourite
editor and look at lines 8 and 9:

# Change the below line to the command used for running your program
PROGRAM="java BubbleSort"

To make the script instead test your own sorting program, change the string
"java BubbleSort" to be whatever you type to run your program from the
command line (except the arguments you give, of course). Make sure to
keep the quotes.

2



1.3.2 Extended task

To get the final 3 points, you have to be creative. The task is to measure
the running time of your algorithm, and produce a pdf file including a plot
of your results and a brief description thereof. More precisely, you should
do at least one of the following:

• Measure the running time of your implementation for different sizes
of input, do the same for the Bubble-Sort supplied with this assign-
ment, and then plot the two data series in the same graph.

• Measure the running time of your implementation for different sizes of
input, guess good values for c1 and c2, and then show in a plot that
these values are good guesses.

In both cases you should include a brief (5-10 lines) discussion of the results.
This report should describe very briefly how you went about to do this
investigation. It should also comment on the plots (does it look like you
expected it to? Why/why not? What might be done to improve your
investigation?)

1.4 Handing in

You should hand in the code and executables for your version of Heapsort,
the script that you modified to run your implementation, and possibly a pdf
with the report on the second part.
This should all be in an aptly named tar-ball. To create the tar-ball on the
unix system, do the following:

1. Execute ls to make sure that you are in the correct directory (you
should now see your program file)

2. Make a directory named Firstname Lastname if you work alone, or
Firstname1 Lastname1 Firstname2 Lastname2 if you work in a pair.
This is done through the command mkdir name where name is the
name of the directory to be created (see previous sentence).

3. Now copy all relevant files to your newly created directory using the
cp command:

hamberg> cp test.sh name/
hamberg> cp NumberGenerator.java name/
hamberg> cp BubbleSort.java name/
...
(copy all the rest of your files in the same way)
...
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4. Now compress them using tar:
hamberg> tar -czf name.tar.gz name/*

5. There should now be a tar ball for you to hand in in the current
directory, named name.tar.gz

Hand in your tar ball using Studentportalen, as in the previous assignment.

1.5 Collaboration

Collaboration for this exercise, in the sense of discussing ways to attack the
problem with other course mates is perfectly fine. Copying other peoples
solutions is not. We have obfuscation-insensitive ways for automatically
detecting solutions that are too similar, so just don’t.

1.6 Help

It is ok to use BubbleSort.java as a starting point for your implementation
of Heapsort, if you feel it helps. If you have a problem, check the FAQ
below before contacting the teaching assistant.

1.7 FAQ

1.7.1 The script fails! Why?

Impossible to say, but make sure the script executes the correct command.
It prints the command the first thing it does. For example, in 1.3.1 the
output is

hamberg> ./test.sh 1000
Running sorting program through command:
java BubbleSort nums.txt nums_sorted.txt
Number of integers to sort: 1000
Test succeeded!

and you can clearly see the command being executed on the third line.

1.7.2 I need some test file to play with whilst coding. How do I
get that?

Just change “java BubbleSort” to “java blah” in the test script. Then
you will get two text files containing numbers when you execute the script
even though it complains about not finding the appropriate class.
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1.7.3 The file I generated looks correct, but I still get a lot of
output from diff. Why?

Make sure you are not trying to terminate the lines yourself. If you do,
make sure to use the proper locale. The bottom line is that you should
use something like the println method in java, to make sure that the
generated file is actually equal to the one supplied by the script.

1.7.4 There is no outfile generated!

This is not a bug, it is a feature. The script keeps the output file only if the
test fails. If you want the resulting files left also on successful runs, com-
ment out the line rm $INFILE $REFFILE $OUTFILE (line 53) in the script.
Commenting means putting a # at the beginning of the line.

1.7.5 My program cannot handle 106 elements!

This is ok. If it breaks for 10000, is is not ok, but approaching a million
creates all sorts of issues not relevant to this lab.
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