
ASSIGNMENT 1

First Java Assignment

COMP-202B, Winter 2012, All Sections

Due: Sunday January 29th, 2012 (23:30)

Please read the entire pdf before starting.

You must do this assignment individually and, unless otherwise specified, you must follow all the general
instructions and regulations for assignments. Graders have the discretion to deduct up to 10% of the value
of this assignment for deviations from the general instructions and regulations. These regulations are posted
on the course website. Be sure to read them before starting.

Part 1: 0 points
Part 2, Question 1: 50 points
Part 2, Question 2: 20 points
Part 2, Question 3: 30 points

100 points total

Before starting on the assignment, you should download from the course website the file assignment1.zip.
Inside this file will be 3 directories:

• Question1: Question1Testfile.txt

• Question2 : This directory will contain the file TipCalulator.java

• Question3: This directory will contain the files TypeQuestions.java and typequestions.txt

Each of these files will be used for different parts of the assignment.

It is very important that you follow the directions as closely as possible. The directions, while
perhaps tedious, are designed to make it as easy as possible for the TAs to mark the assignments by letting
them run your assignment through automated tests. While these tests will not determine your entire grade,
it will speed up the process significantly, which will allow the TAs to provide better feedback and not waste
time on administrative details. Plus, if the TA is in a good mood while he or she is grading, then that
increases the chance of them giving out partial marks :)

1



Part 1 (0 points): Warm-up

Do NOT submit this part, as it will not be graded. However, doing these exercises might help you to do the
second part of the assignment, which will be graded. If you have difficulties with the questions of Part 1, then
we suggest that you consult the TAs during their office hours; they can help you and work with you through
the warm-up questions.

Warm-up Question 1 (0 points)
Create a file called HelloWorld.java, and in this file, declare a class called HelloWorld. This class
should define only one method called main(). In the body of this method, use System.out.println()
to display “Hello world!”. You can find such a class in the lecture slides; make sure you can compile
and run it properly.

Warm-up Question 2 (0 points)
Create a file called A.java, and in this file, declare a class called A. This class should define only one
method called main(). In the body of this method, use System.out.println() to display the following
pattern:

A

A A

AAAAA

A A

A A

Warm-up Question 3 (0 points)
Consider the following 2-d matrix:

(
a b
c d

)
Write a Java program that first reads 4 doubles, representing a,b,c, and d from the keyboard. It then
outputs to the screen the determinant of the matrix.

For a 2x2 matrix, the determinant is always equal to a ∗ d− b ∗ c

Warm-up Question 4 (0 points)
Now consider the same question except on a 3x3 matrix:

a b c
d e f
g h i


Write a Java program that first reads 9 doubles, representing the 9 letters above from the keyboard. It
then outputs to the screen the determinant of the matrix.

For a 3x3 matrix, the determinant is always equal to

a ∗ (i ∗ e− f ∗ h)− b ∗ (d ∗ i− f ∗ g) + c ∗ (h ∗ d− e ∗ g)
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Part 2

The questions in this part of the assignment will be graded.

Question 1: Saving civilization from impending doom! (50 points)
The purpose of this question is to practice writing a full Java program from start to finish. You will
practice reading and writing to and from the screen and keyboard, respectively. There is a little bit of
math involved, but for the most part, you can use the formulas given without understanding the math
behind it in too much depth. However, we have included an explanation of the math for those interested.
Those who are not as interested can feel free to skim a little bit, and we promise we won’t be offended :)

The following code should be put into a class AsteroidTracker and thus a file AsteroidTracker.java

An asteroid is racing towards earth! The world leaders have all gathered and formed an evacuation plan.
However, in order to proceed with the plan, they need to know how much time they actually have to flee!
To determine this, they do two things: First, they set up two telescopes to observe the asteroid. Second,
they ask you, the expert computer programmer on staff, to write a computer program to help them
determine the amount of time before impact. They ask you to make your program as general as possible
so that it will work for all possible observations of the telescopes. That is, the program will ask the user
to enter the observations seen via the telescope, and then the program will perform computations on it.

(a) Background Information: Stereo Vision to Detect Depth
To determine how far away the asteroid is, you will use an approach known as “stereo vision.” This
approach is commonly used in computer vision and robotics to determine the depth of an object,
where depth means “the distance from the object to the camera or telescope.”

The idea is to set up two telescopes a fixed distance apart. When you observe an object in the
image of only one telescope, you can not tell how far the object is from you. However, by observing
the object in a second telescope, you can examine how far the object’s position inside the image
has changed from one image to the next. From this, you can deduce the distance based on this.

As an experiment to illustrate this idea, put your index finger 2 or 3 centimeters in front of your
nose. Now close your left eye and observe your finger very carefuly. Next simultaneously open your
left eye and close your right eye. Notice how far your finger appears to move. Now repeat this
experiment except with an object 8 or 9 centimeters away. Next repeat with an object a few meters
away. Notice that the further an object is away from us, the less it appears to move. Of course in
reality, the object is not moving at all. However, due to the difference in angles between the left
eye’s image and the right eye’s image, objects appear to move.

In fact, one can deduce how far away an object is based on how much the object moves from one
eye’s image to the other’s. A human brain normally performs this computation all the time, and the
lack of two images to contrast is the reason that people who are blind in one eye struggle with depth
perception. (They still have some sense of depth due to another technique the brain uses which is
to guess things are similar in size, shadow, angle of lighting, etc as to that in past experience.)

To determine the depth of the asteroid, we will make an assumption that a telescope operates like
a projector. We assume that there is a fixed viewing angle and that any point in space is projected
evenly onto a “screen” for the telescope. We can then use the distance along the telescope’s screen
or telescope’s view to calculate for us the ratio of the depth to it’s x position. We could do the same
for the y position, but for this assignment we will ignore the y values for simplicity. See Figure 1
for an illustration of this.
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Figure 1: The pinhole projector model. We are trying to determine where the circular object actually is.
We know the value of f because it is a property of the telescope. We observe the value o which is where
in the telescope’s view the object appears. We can then calculate the ratio of x to z because of a property
of similar triangles. Note that with just one telescope, it is impossible to tell where along line l the object
actually is.

Let o be the distance of the object in the x direction from the center in the image of the telescope
and f be the distance from the telescope to the imaginary screen. These are both known. x is
the perpendicular distance from the center of the telescope and z, which is what we are mainly
interested in, is the depth of the object. Note that the values for x and o are negative when the
object appears to the left of the center.

Inside the diagram are similar triangles. This can be shown using geometry. Since similar triangles
have the same lengths of sides and angles, it means that the ratios between any two pairs of sides
is identical. That is to say:

x

z
=

o

f

In order to figure out the depth of an object, we set up a second telescope exactly d meters away
from the first one (facing the same angle). See Figure 2. We set up the same equation for the
second telescope as for the first. However, we can make a key observation that in both cases the
depths z are identical and that the x with respect to the left telescope is the same as the x with
respect to the right telescope only shifted by a distance of d

Figure 2: What we see with two telescopes set up a distance of d apart. We now have two observations oleft
and oright. We can individually come up with similar equations as in the case of one telescope. We can
then connect the two equations to each other via the observation that the depths z are the same and that
xleft = xright + d
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So we end up with three equations:
xleft

z
=

oleft

f
(1)

xright

z
=

oright

f
(2)

xleft = xright + d (3)

f is fixed since it is a property of the telescope. d is known since we set up the telescopes. oright

and oleft are observed. So we end up with three equations and three variables. To solve these, you
can immediately substitute xleft in the first equation with xright +d. You then will be left with two
equations in two variables. There are many ways to solve the remaining equations, but one way to
do it is by cross multiplying and trying to isolate z

f in both equations. Once you’ve isolated z
f in

each equation, you can set the two equations equal to each other and solve for xleft, xright, and z.
For this question, we will primarily be interested in the value of z.

Before going any further, you should solve these equations for the variable z in terms
of only known or observed values (oleft, oright, d, and f) . If you are having trouble doing
this, please contact a TA, instructor, or post on the discussion boards.

(b) Detecting Approaching Velocity
The depth is a good approximation for the distance the object is from you. If you have measurements
from two telescopes at two different times, you can calculate the rate at which the object is moving
towards you by calculating the change in depth divided by the change in time. The total amount
of time you have until the object reaches you would then be the 2nd distance divided by the rate
at which the object is moving. We will assume the object maintains a constant velocity or speed.

(c) Writing a computer program to calculate this
Write a program that does the following:

1. Declares a final double DISTANCE set to be 10.

2. Declares a final double F set to be .5.

3. Asks the user to enter an initial observation left oleft and observation right oright and store
these into variables.

4. Using the equations given, solves for z at the initial time (you may have to solve the equations
on a piece of paper to isolate for z)

5. Prints how far the asteroid is away at the initial time.

6. Asks the user to enter a 2nd observation left oleft and observation right oright and also stores
these into variables.

7. Using the equations given, solves for z at the second time.

8. Prints how far the asteroid is away at the second time.

9. Asks the user to enter the time between observations and store this into a variable.

10. The program should then print the velocity of the asteroid by subtracting the two computations
for z by each other and dividing by the result the time between observations.

11. The program should then calculate the amount of time until the asteroid hits the earth. It
should do this by measuring the amount of time from the 2nd observation. That is,
it should divide the second z calculation by the negative of the velocity computed in the prior
step.
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Clarification: Note that if the asteroid is moving away from the earth, then the
result will be negative. In this case your program can print out the the user only
has a NEGATIVE amount of time (as in the example below)

12. The program should finally print the message RUN FOR YOUR LIFE! YOU ONLY HAVE YYY SECONDS!
where YYY is replaced by whatever amount of time is computed in the prior step.

All of the numbers entered above should be stored as doubles. Note that all the numbers the user
enters should be in meters so no conversions are necessary.

You may assume that the velocity is NOT 0. That is to say, you do not need to worry about this
case.

A sample run of this program should look as follows:

dans computer:~$ java AsteroidTracker
Enter an initial left and right observation.
5
3
Initially, the asteroid is 2.5 away
Enter a 2nd left and right observation.
4
3
At the second observation, the asteroid is 5.0 away
How many seconds were between observations?
1
The asteroid is moving at 2.5 meters per second towards the Earth.
RUN FOR YOUR LIFE. YOU ONLY HAVE -2.0 SECONDS!

Your program must adhere to this. You must verify this output by doing the following:

1. Find the file Question1TestFile.txt from the downloaded zip and move it to the same
folder as the AsteroidTracker.class file. (This will normally be the same folder as the
AsteroidTracker.java file.)

2. From the command prompt, navigate to the directory of your Java program and type

java AsteroidTracker < Question1TestFile.txt

The output should be identical to what is shown above. (with the exception of the number of
decimal points or a rounding error) Depending on your operating system the test file may not
“echo” the input. For example the output when running on the test file may not include the name
numbers 5 or 3.This is fine as well. Your program may look like the following instead:

dans computer:~$ java AsteroidTracker < Question1Testfile.txt
Enter an initial left and right observation.
Initially, the asteroid is 2.5 away
Enter a 2nd left and right observation.
At the second observation, the asteroid is 5.0 away
How many seconds were between observations?
The asteroid is moving at 2.5 meters per second towards the Earth.
RUN FOR YOUR LIFE. YOU ONLY HAVE -2.0 SECONDS!

Hint: If your program works when you run it normally but has an error when you run the program
with the test file. In order to run properly with the test file, you will have to make sure that you
only create ONE scanner throughout your program. You will get an error if you have used more
than one scanner. You can do something like the following:

Scanner reader = new Scanner(System.in);
double value1 = reader.nextDouble();
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double value2 = reader.nextDouble();

(value1 and value2 should be replaced by better variable names depending on the context).
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Question 2: Tip Calculator (20 points)
The purpose of this question is to give you a quick sample of how Java could be used to create a real-world,
if small application. It will also give you practice with looking at code that someone else has written and
see how one piece can contribute to the entire puzzle.

In this question, you will modify an existing program by adding to it.

Inside the directory for assignment one, you will find a file TipCalculator.java You can compile
and run this program as any other program by typing javac TipCalculator.java followed by java
TipCalculator . Note that since this program uses graphics it may be difficult although not impossible
to run via telnet or ssh. When you do this, you will see a small window pop-up with several textfields.
You can type numbers into the 3 white ones, but not into the 3 gray ones.

Figure 3: What the TipCalculator program will look like when you first run it

First fill in values for the Sales Tax rate and Tip rate as well as enter a price. Next, hit the button. You
will see that it always shows zero. Your task on this question, will be to modify the two methods called
calculatePercentage and calculateTotal so that the methods output the correct results.

Figure 4: What the TipCalculator program will look before you make any changes.

After changing these methods, a sample run of the program would look like the screen shot below.
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Figure 5: The correct results of the tip calculator after making the changes

You should change the methods calculatePercentage and calculateTotal as follow:

• calculatePercentage This method takes as input two doubles, original and percent. The
method should return percent percent of original. For example, if original has the value 100
and percent is 5, the method should return 5

• calculateTotal This method takes as input three doubles price, taxRate, and tipRate. The
method should return the total price after computing the tax and tip.

Important note: Tip is calculated independently from the tax. So if, for example, the cost is
$100, the tax rate is 10%, and the tip rate is 15%, then the tax is 10% of $100 and the tip is 15%
of 100 for a total of $125.

To find the part of the file to edit, you should look inside the file TipCalculator.java for the words
“YOUR CODE GOES HERE”

Note that depending on the exact numbers you enter, you may see odd rounding issues. For example, a
price of $24.9999999 instead of $25. This is OK and you should not worry about it.
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Question 3: Types and Expressions (20 points)
In the following, you will run a Java program to answer several questions about types. Some of these
may require you to do some investigation on your own. Of course, you are welcome to run the code in
a Java program that you write to confirm the answers.

Make sure that the file typequestions.txt and TypeQuestions.java are in the same folder. Compile
the program TypeQuestions.java as you normally would. It should produce a file TypeQuestions.class.
Once again, verify that typeexpressions.txt is in the same folder as this.

Next, run the class TypeQuestions by typing java TypeQuestions. This will open up a form once
again (see figure). After the header where you can fill in your name and student ID, there are 4 columns
in the window:

Figure 6: The program where you can enter your answers for question 3.

1. The question number

2. A piece of Java code or an expressions

3. A blank value where you will write the type of the expression

4. A blank value where you will write the value of the expression

In each case, the final line of the Java code will “declare” a variable x, but it’s type will be “invisible”.
Your task is to fill in both the variable’s type and value in the two columns.

For example, if the code shows as:

___ x = 3;

you should write under “Type” int and under “Value” 3. For full marks on the question, you should
write the closest type to the expression. For example, although the literal 3 can be converted to a
double implicitly, you should write int since the literal 3 is an int. On the other hand the literal 3.0
should be considered a double since although it could be explicitly cast to an int by writing (int) 3.0
, the literal 3.0 is itself a double.

After you finish, hit the submit button. The program will verify that you have entered valid types in
all of the type fields (int, double, short, long, boolean, char, byte, float, or String) and that you
have not left any values blank. It will not check for correctness, only that your answers are all filled in.
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If there is an error, it will be displayed with a short description of the problem. If you want to fix it,
you may. If not, you may proceed.

At this point, a file will be created in your folder called TypeExpressionResults.txt. It will contain
your name, student id, as well as your answers. It is your responsibility to verify that this file looks like
it contains all your answers. Before exiting the program, you should verify this file exists and
that you can find it in order to avoid potentially losing your work. Then submit this file along
with the rest of the assignment.

Some of these may require a little research into the Math and String libraries. For a list of the method
inputs and return values, you should consult http://docs.oracle.com/javase/6/docs/api/java/
lang/Math.html and http://docs.oracle.com/javase/6/docs/api/java/lang/String.html There
you can find a description of the methods which includes what they take as input as well as the type of
the expression. You may also find it helpful to write a full Java program to evaluate these expressions. In
this case, you should be careful as, for example double x = 3; is perfectly valid Java code, but double
would not be the correct answer to the above example.

If, after trying to enter this on the computer, you have not been able to generate a file using the computer
program, you may, as a last resort, create the file manually. If you do this, you should put one question
per line and the format of your line should be the type followed by the value. You also must include
your Name and StudentId at the top of this file and should mention the problems you encountered in
the Confessions.txt file (see description below).

What To Submit

AsteroidTracker.java
TipCalculator.java
TypeExpressionResults.txt
Confession.txt (optional) In this file, you can tell the TA about any issues you ran into doing
this assignment. If you point out an error that you know occurs in your problem, it may lead
the TA to give you more partial credit. On the other hand, it also may lead the TA to notice
something that otherwise he or she would not.
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