
ASSIGNMENT 1

Java Basics: Variables and Some Methods

COMP-202B, Winter 2011, All Sections

Due: Friday, January 21, 2011 (13:00)

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.

Part 1: 0 points
Part 2, Question 1: 20 points
Part 2, Question 2: 20 points
Part 2, Question 3: 20 points
Part 2, Question 4: 40 points

100 points total

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)
The purpose of this exercise is to practice formulating problems as “input” and “output.” This will be
very important later on when we learn about methods and black box programming.

For each of the following problems, write the input and output of the problem. Be sure to
include as input everything you think is necessary to solve the problem.

Example:

Problem: Calculating your monthly expenses

Input: monthly rent, grocery expenses, internet bill, tv bill, entertainment expenses

Output: A number representing the amount of monthly expenses

Identify the input and output for the following

1. Calculating the tax at a restaurant

2. Calculating your final COMP-202 grade

3. Calculating the average COMP-202 grade

4. Sorting a list of students alphabetically
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5. Determining whether the Rangers or Canadiens have more points

6. Choosing lottery numbers

7. Selecting your favourite dish at a restaurant

Warm-up Question 2 (0 points)
For more practice, take one of the items from Warm-up Question 1 and break it down into components.
Then take each component and break it down into subcomponents. Continue doing this until the
instructions are simple enough that a 5 year old could understand.

Next, think about which steps you know how to translate into Java steps right now. Translate as many
steps as you can into Java.

Example:

Calculating the tax at a restaurant can be broken down into:

1. Look at the bill

2. Read the number after the $ symbol

3. Remember what the tax rate is in your province

4. etc.

Warm-up Question 3 (0 points)
Inside the assignment directory is a file called WontCompile.java

Your task is to make the corrections necessary to compile this and subsequently run it. To do so, you
are encouraged to first try to compile the program as it is. The computer will give you error messages
which include the line number of the problem. Start at the first error message, fix it, and then recompile
the program.

It is important to always look at the first error listed and recompile after you fix it. Sometimes, once
the compiler finds one error, it gets ”confused” and generates many more errors. However, fixing the
first error will fix all of the errors.

Warm-up Question 4 (0 points)
The purpose of this problem is to understand the order in which a Java expression is evaluated by a
computer and to practice storing values in variables.

0 int a,b,c;
1 double d,e;
2 boolean f,g;
3
4 //start keeping track here
5 a = 1;
6 b = 2;
7 d = (double) (a + b);
8 e = d / b;
9 d = a / b;
10 d = (a / b) + (a / b);
11 d = (2 * a) / b ;
12 f = a > b;
13 g = f && 0 < 1;
14 a = 3;
15 b = 4;
16 c = b;
17 b = a;
18 a = c;
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(a) Starting with line 5, after each line of code, write down the values of every variable in memory. For
example, after line 5 is executed, the value of the variables will be:

a=1,b=unassigned,c=unassigned,
d=unassigned, e=unassigned, f=unassigned, g=unassigned

Note that line numbers have been added for your convenience.

(b) Summarize, in words, what the operations in Lines 16,17, and 18 accomplish.

Warm-up Question 5 (0 points)
The following exercise will give you practice with

1. Writing a program from start to finish

2. Applying a mathematical formula in a computer program

3. Using good coding practice with variables.

4. Using methods

The mean, m, of a set of n numbers is computed by the following formula:

m =
x1 + x2 + ...xn

n

The sample variance, v, of a set of n numbers measures the difference between the numbers in the set.
It is computed by:

v =
(x1 −m)2 + (x2 −m)2 + (x3 −m)2 + ...(xn −m)2

n− 1

In other words:

1. Take each number in the set

2. Subtract the mean from each number

3. Square the result

4. Add up all these numbers

5. Divide the numbers by n-1.

See http://www.ehow.com/how_5291928_sample-variance-standard-deviation.html for an exam-
ple computation

Your task is to write a program that can calculate the mean and standard deviation of five numbers. To
do so, you must do the following:

1. Write a class StatisticsComputations. (Hint: What should the file name be for this?)

2. Inside your class, write a method calculateMeanFiveNumbers() that returns a double and takes
five doubles as arguments.

3. Inside your class, write another method calculateSampleVarianceFiveNumbers() that returns a
double and takes five doubles as arguments

4. Finally, write a main method. Your main method should first call these two methods on the
parameters {0, 1, 2, 3, 4}, then on the parameters {−2,−1, 0, 1, 2}, and finally on the parameters
{0, 2, 4, 10, 15}.
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5. On the first set of numbers, your main method should print the results without storing them into
any variables.

6. On the second, store the results inside 2 variables before printing them.

7. On the third set of numbers, store the results inside of 2 variables before printing the results
rounded to the nearest 1000th place (3 digits after the decimal point).

Try this on your own first. However, if you want a hint, see the file

StatisticsComputations.java for a starting point.

Your program should output the following:

The mean and variance respectively, of 0,1,2,3,4 are 2 and 2.5.
The mean and variance respectively, of -2,-1,0,1,2 are 0 and 2.5.
The mean and variance respectively, of 0, 2, 4, 10, 15 are 6.2 and 6.181.

Part 2

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

Question 1: Types and Evaluating Expressions (20 points)
This question will give you practice with evaluating expressions and checking their types. In each
example, you will be presented with a small snippet of code. You will then be asked to typecheck the
assignment statement at the end of the snippet.

In each case, write down the type of each side of the assignment statement. If the assignment statement
does not typecheck, propose a change to the code that will fix the problem.

Note: Because each subpart is worth only 2 points, no part marks will be given on each subpart. That is
for each of the following 10 examples, you will either get 2 points or 0 points.

Write your answers in a file called Types.txt. To ease marking of this question, your answers must be
in order from 1-10.

Examples:

int x = 3;
boolean xBig = x > 3;

Answer: Correct. Both sides of the equation are booleans.

Example question 2

int x = 4;
int z = x > 3;

Answer 2: Incorrect. x>3 is a boolean and z is an int. To fix the problem, one could write “int z =
x” or “boolean z = x > 3” instead

Actual questions:

(a) (2 points)
int x = 3;
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double y = x + 3.0;

(b) (2 points)
boolean a = true;
boolean b = false;
boolean c = a && b;

(c) (2 points) Suppose there is a method foo() that takes no arguments and returns an int.

int x = foo();

(d) (2 points) Suppose there is a method bar() that takes 1 int as an argument and returns a boolean

boolean y = bar(3);

(e) (2 points)
int x = 0;
int y = 1;
int z = 2;
boolean ordered = x < y < z;

(f) (2 points) Suppose there is a method func() that takes as an argument 1 boolean and returns a
double

double y = func( 0 > 1 ) + 3.0;

(g) (2 points) Suppose there is a method func2() that takes as an argument 3 booleans and returns a
boolean

boolean x = func2( 1 > 0 && 0 > 1 , true, false );

(h) (2 points)
String x = "3";
String y = "4";
int z = x + y;

(i) (2 points)
String x = "3" + 4;
String y = x + 10;
String z = y > "0";

(j) (2 points) Suppose you have a method func3() that takes as argument one int and returns a boolean
and a second method func4() that takes as an argument two booleans and returns a double.

int x = func4(func3(2), func3(1));

Question 2: Finding Bugs and Syntax Errors (20 points)
The file BugSyntax.java contains four methods. Each method has at least one error in it (either a
compile-time error, or a logical error). Each method has a comment before it saying what it is supposed
to do. Find the error, and then write a comment right before the error that states:
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1. The line which contains the error (copy and paste it into the comment)

2. Whether the error is a compile-time error or a logical error

3. A one sentence explanation for why this is an error.

4. A way to fix the problem.

Each method will be graded independently from the others and is worth 5 marks.

Note: Because BugSyntax.java is not a complete Java program for two reasons (what are these reasons?),
you will not be able to compile it as is.

Hint: If you are having trouble figuring out the problem with a particular method, you are encouraged
to copy that method into a new file, turn that file into a full Java program, and run it, observing the
output.

Question 3: Finding Stylistic Errors (20 points)
The file BadStyle.java violates several programming style conventions. None of these will stop the
program from compiling and running, but they all make the program more difficult for a human to read
and understand.

Your task is to find at least 5 style violations. Do not count what you consider a bug as a violation.

Create a text file StylisticErrors.txt . In this file copy and paste the line of the style violation. Then
suggest a correction.

Note: You may not use the same kind of stylistic error more than once. For example, if you think that
two lines are indented incorrectly, that can only count as one stylistic error.

To make things easier for the grader, please put your stylistic violations in order from top
to bottom

Question 4: Multiplication is Fun (40 points)

For this exercise, you are provided with a “skeleton” program provided to you that you will add code
to. The purpose of this is to practice black box programming and also demonstrate your use of methods.

In java, we are able to multiply numbers using the * operator. However, in this program, you will
implement an alternative way to multiply.

In ThreeDigitMultiply.java you are provided with a function that multiplies single digit positive
numbers. The method accepts two ints as parameters. If the ints are < 0 or > 10, the method will crash
the program.

For example:

oneDigitMultiply(1,2) = 2

oneDigitMultiply(0,8) = 0

oneDigitMultply(15,3) ==> error

Fill in the body of the method with header public static int multiplyThreeDigits(int x, int
y):

• multiplyThreeDigits should multiply any positive number that has 3 digits or fewer.

• You are not allowed to use * at any point in your computation

• You may not use any math library to accomplish something similar. Similarly, you may not use the
division trick ab = a

1
b

to accomplish the multiplication (or something similar).

• You may not make any changes to the methods provided: multiplyOneDigit or addZeroes
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The two methods provided in ThreeDigitMultiply.java do the following:

int multiplyOneDigit(int x, int y): This method takes as arguments 2 ints. If the ints are both less
than 10 and greater than or equal to 0, it returns their product using repeated addition. If the ints are
not in this range, the program will crash with an error similar to this:

Exception in thread "main" java.lang.IllegalArgumentException: You called the function
multiplyOneDigit with an invalid argument. First digit was 100 and second was 10

int addZeroes(int base, numZeroes: This method takes as arguments 2 ints. It takes the first int
(base) and adds the numZeroes zeroes to it.

For example:

• addZeroes(100,1) returns 1000

• addZeroes(34, 2) returns 3400

• addZeroes(34, 0) returns 34

You may use these functions as often as you like or not at all, although it is highly recommended that
you use them.

You may look at the code in these provided methods if you want to, however, it is not required that you
understand it. The idea of black-box programming is that you care what is done, not how it is done.

It may be useful to consider the following when writing your program.

Any time we multiply two 3-digit numbers together, we take the ONES column of one number and
multiply it by the second number. We then take the TENS column of the first number, multiply it by
the second number, and add a 0 to the end. We then take the HUNDREDS column of the first number,
multiply it by the second number, and add two 0s to the end. We then add all these numbers up.

Hint: We can think of the 3 digit number as being the sum of its digits. Let x100,x10, and x1 represent
the 100s, 10s, and 1s digits respectively of the first number x, and let y100, y10, and y1 represent the
100s, 10s, and 1s digits respectively, of the second number y.

Then we can write

x = 100x100 + 10x10 + 1x1

and

y = 100y100 + 10y10 + 1y1

By distributing the polynomials, we have:

xy = 10000x100y100+1000x10y100+100x1y100+1000x100y10+100x10y10+10x1y10+100x100y1+10x10y1+1x1y1

In order to use this formula, you will have to

• Given x and y, find the values of x100, x10, x1, y100, y10, and y1. Use modulo (%) and integer
division for this.

• Store these results in variables

• Apply the formula without using any multiplications other than single digit multiplications. (The
method addZeroes() will be useful for multiplying by 10,100, and 1000)
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Hint: To solve for the individual digits, it is useful to use % and integer division.

Notice that. 923%10 = 3 (ones digit) and 923/10 = 92, 92%10 = 2 (10s digit), 92/10 = 9 (100s digit)

Start with the file ThreeDigitMultiplier.java and fill in the sections marked “YOUR CODE GOES
HERE”

Additional instructions:Command Line arguments as input

This program uses what is known as “command line arguments.” This means that your entire program
will take as input two arguments.

To run your program from the command line, type the 2 numbers you want to multiply together after
the name of the class.

javac ThreeDigitMultiply.java
java ThreeDigitMultiply 100 100

will output 10,000.

If you do not write two integers after the name of the class, you will receive an error.

javac ThreeDigitMultiply.java
java ThreeDigitMultiply

Error. Invalid arguments given. The program requires as input two ints

In Eclipse, you can do this by the following:

• Click on project menu

• Click on properties.

• Click on ”Run/Debug Settings”

• Click on the class name and click ”Edit”

• Click on the arguments tab

• Enter the two numbers separated by a space in the first text field

What To Submit

types.txt
BugSyntax.java
StylisticErrors.txt
ThreeDigitMultiply.java
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