
ASSIGNMENT 1

Expressions, Data Types, and Simple Calculations

COMP-202A, Fall 2010, All Sections

Due: Wednesday, September 22, 2010 (23:55)

This assignment covers material from UNIT 1 and UNIT 2. You MUST do this assignment individually
and, unless otherwise specified, you MUST follow all the general instructions and regulations for assign-
ments. 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, Question 1: 0 points
Part 1, Question 2: 0 points
Part 2, Question 1: 4 points
Part 2, Question 2: 6 points
Part 2, Question 3: 50 points
Part 2, Question 4: 20 points
Part 2, Question 5: 20 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)
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 Echo.java, and in this file, declare a class called Echo. This class should define only
one method called main(); this method should ask the user to enter a line of text, read a line of text
from the keyboard, and display the line the user entered to the screen. Use the file Template.java as a
starting point; this file is available from the course home page.

Sample session:

Enter a line of text: This question is easy
Here is the line you entered: This question is easy
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Part 2 (4 + 6 + 50 + 20 + 20 = 100 points)

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

Question 1: Regulations (4 points)

The answers to the questions below can be found in the following documents, all available on the
course website (http://www.cs.mcgill.ca/~cs202/2010-09/#assignments): General Regulations and
Instructions for Assignments, Assignment Submission Instructions and Policy on Queries and Com-
plaints About Assignment Grading. Save your answers in a PLAIN TEXT file called question-1.txt
and submit it to myCourses.

1. Why are the assignment regulations so strict about naming conventions for methods, variables,
class names, file names and so on?

2. Who should you contact by e-mail if you think your assignment has been graded unfairly/inaccurately
and want the grade changed?

3. True or False? Suppose the due date for Assignment X is on January 22, and the cutoff date
is January 24. John submits his solutions for Assignment X on January 19. A few days later, on
January 23, he realizes that he forgot to answer Question 2! Fortunately, since January 23 is before
the cutoff date, he can take back his Jan-19 submission, update it with his answer to Question 2
and resubmit the whole thing, all with only a 5% late penalty.

Question 2: Fair Collaboration (6 points)

The following question will be graded based on the quality of your reflection, not on the opinion it
expresses. For the sake of grading, there are no right answers to this question.

Read the section on Illegal Collaboration and Use of Source Code in General Regulations and Instructions
for Assignments. For each of the two collaboration scenarios below (1 and 2), decide whether the
collaboration is fair or unfair in terms of academic integrity. If you think a scenario is fair, explain
why, and modify it to make it unfair; if you think a scenario is unfair, explain why, and modify it
to make it fair. Save your answers in a PLAIN TEXT file called question-2.txt and submit it to
myCourses.

Example submission: (In response to the following example scenario: Student A is 90%
done with his assignment, but he has a run-time error in his code and doesn’t know what’s
wrong. Student B agrees to look over A’s code, so A sends his entire code to B via e-mail.)

I think this is unfair because B can solve his assignment by using information he
gets from A’s assignment, and he can copy/paste parts of A’s code without A even
knowing about it. Here’s a fair version of the same scenario:

Student A is 90% done with his assignment, but he has a run-time error in his code
and doesn’t know what’s wrong. Student B agrees to look over A’s code, so A shows
him the error he is getting and the two look at a small part of A’s code together.

Collaboration Scenarios:

1. I am working on an assignment that is due in two hours and I’m freaking out. I just need to do
one last part before I finish. I notice that my friend is stuck on a part that I finished a while ago,
and that she’s done with the part I need. I propose a trade: I tell her that we should explain in
words how we did each part we know (without looking at code). She agrees.

2. I’ve been trying to finish my code but I can’t figure out how to implement one of the methods. I
call over another student and she lets me see what she did for her method to help me get started.
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Question 3: Bad Programming (50 points)

MysteryProgram, shown in the listing on page 6, is hard to understand, does not adhere to programming
style conventions and is riddled with compile-time, run-time and logical errors. The program is provided
to you in a file called MysteryProgram.java, which is available along with this assignment specification.
Your task is to download a copy of this file, edit it to remove all errors and make it adhere to programming
style conventions, and submit the modified file to myCourses.

a) (Fix the Programming Style – 10 points)

Edit MysteryProgram.java so that it follows the style guidelines regarding comments, indentation
and identifiers outlined in the Programming Standards section of General Regulations and Instruc-
tions for Assignments. Also create a PLAIN TEXT file named question-3a.txt, containing
a list of the style problems in MysteryProgram and your solutions. For example, your list might
contain the following item:

Problem Solution
Indentation I indented the main method so it’s easy to see

that the main method is inside the MysteryProgram class.

Hint: Your list should contain exactly 5 items other than the “Indentation” item above. There
are more than 5 problems, but we only ask you to find 5. If you find several points in the program
that break the same rule, all those points count as one problem in your list. The comment on lines
25 and 26 is NOT a problem.

b) (Find the Errors – 20 points)

Edit MysteryProgram.java to fix all the programming errors in it, and create a PLAIN TEXT
file named question-3b.txt, containing the list of programming errors you found and fixed. In
particular, clearly identify each error with its line number with respect to the listing on
page 6, state whether it is a compile-time, run-time or logical error, and state how to
correct it.

Hint: the program contains exactly 5 errors. All three kinds of errors are present.

c) (Explain What It Does – 20 points)

On Line 27, the program defines meaninglessexpression with a complex arithmetic expres-
sion. After correcting all the errors in the program, your task is to explain the order of evalu-
ation of this expression. Using x = 4, y = 6 and z = 11, create a PLAIN TEXT file named
question-3c.txt, containing the value of q (after the execution of Line 24) and a two-column list
containing the order of evaluation and the corresponding results. For example, given x = 4, y = 6
and z = 11, if you think that the value of q after Line 24 is 500, 2+283 is evaluated first, and y-z
is evaluated second, then your file will look like:

q = 500

1. the + in ‘2+283’ = 285
2. the - in ‘y-z’ = -5
3. the / in ‘4(z/x)+100’ = 111
4. ...

Question 4: Knitting a Scarf (20 points)

Knitting is the art of using needles to make rows of knots (or stitches) in various patterns out of yarn.
When knitting a simple, rectangular scarf, the number of rows you knit will determine the length of
the scarf, and the number of stitches per row will determine the width of the scarf. However, the
number of rows, stitches and yarn needed for a particular size of scarf all depend on the size of your
needles, how thick your yarn is, how tightly you knit, and so on. A test swatch is a small square of
knitting that allows you to determine how many stitches and rows you make per square centimetre, and
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how much yarn you consume. Using this information, you can ensure that you will achieve the desired
scarf dimensions and that you won’t run out of yarn before the scarf is done.

Write a program that uses information about a test swatch to determine the amount of yarn needed
as well as the number of rows and stitches per row needed to knit a particular size of scarf. For
example, if I want to knit a scarf that is 5 cm wide and 100 cm long, and I use 100 cm of yarn to make
a 10cm×10cm swatch made of 10 rows and 20 stitches per row, I will need to knit 100 rows, 10 stitches
each, and I will need about 5 metres of yarn.

Your source file should be called ScarfCalculator.java.
The main class should be called ScarfCalculator. Your program should read as input:

• Doubles for the desired length and width of the scarf (each in cm).

• Doubles for the length and width of a test swatch (each in cm).

• The integer numbers of rows and stitches per row in the test swatch.

• A double for the amount of yarn used to create the swatch (in cm).

Your program should read each value from the keyboard immediately after asking the user to enter it,
before asking for the next value. You MAY assume the user will correctly enter positive real numbers
for input lengths, and positive integers for input values about rows and stitches.

Your program will output the integer number of rows and stitches per row for the scarf, as well as the
total amount of yarn needed (in metres). You may need to use casting to obtain integer values
for rows and stitches per row. Remember to use comments to indicate any loss of precision in your
program.

Sample session:

This program calculates rows, stitches per row and
yarn amount for a given size of scarf.

Please enter the desired dimensions of your scarf:
Width (in cm): 5
Length (in cm): 100

Please describe your test swatch:
Width (in cm): 10
Length (in cm): 10
Number of rows: 10
Number of stitches per row: 20
Amount of yarn used (in cm): 100

To make a scarf that is 5.0 cm wide and 100.0 cm long,
knit 100 rows with 10 stitches per row.
To do so, you will need 5.0 metres of yarn.

Question 5: Number Tricks (20 points)

Write a program that reads a real number between 0 and 10, computes the sum of all the digits in the
given number and displays the result in both decimal and binary.

The source file should be called SumDigits.java and the main class should be called SumDigits. Your
program should read as input:

• A real number.

You SHOULD assume the user will correctly enter a positive real number between 0 and 10 and with
at most two decimal places.
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Your program will output the sum of digits in the given number and display that sum in decimal and in
binary. You MUST use exactly five bits for displaying the sum in binary.

Hint: Use the % operator to extract digits and use the / operator to remove the extracted digit. For
example, 92%10 = 2 and 92/10 = 9.

Sample session:

This program computes the sum of the digits in
a given real number of the form x.xx between 0 and 10
and displays the result in binary.

Please enter a real number in the interval [0,9.99]: 5.13

The sum of the digits in 5.13 is 9 in decimal, which is 01001 in binary.

You SHOULD use the following steps to convert an integer decimal i to binary sequence b4b3b2b1b0. 1

Let ÷ represent integer division. For example, 5÷ 4 = 1 (the .25 in 1.25 is discarded).

1. b4 ← i÷ 24

2. j ← i− b4 × 24

3. b3 ← j ÷ 23

4. k ← j − b3 × 23

5. b2 ← k ÷ 22

6. l← k − b2 × 22

7. b1 ← l ÷ 21

8. m← l − b1 × 21

9. b0 ← m÷ 20

10. Concatenate b4, b3, b2, b1, b0 to form the binary sequence b4b3b2b1b0.
1This algorithm works only for i < 32
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Listings

1: import java.util.Scanner;
2:
3: /*
4: This program reads the user’s age in 1989, their birth month and
5: their birth date, computes the average of these values, then uses
6: these values to compute a meaningless, confusing expression and
7: prints the result.
8: */
9: public class MysteryProgram {
10:
11: public static void main(String[] args) {
12:
13: Scanner input = new Scanner(System.in);
14: int x, y, z;
15: double q;
16:
17: System.out.print("How old were you in 1989? ");
18: x = input.nextInt();
19: System.out.print("Please enter your birth month [1-12]: ");
20: y = input.nextInt();
21: System.out.print("Please enter your birth date [1-31]: ");
22: z = input.nextInt();
23:
24: q = (x + y + z / 3); // compute average of inputs
25: // Compute complex, meaningless expression to confuse
26: // inexperienced programmers.
27: int meaninglessexpression = (((q*12-(4(z/x)+100)*y-z)%5)/2+283);
28:
29: System.out.println(meaninglessexpression);
30:
31: }
32: }

What To Submit

question-1.txt
question-2.txt
question-3a.txt
question-3b.txt
question-3c.txt
MysteryProgram.java
ScarfCalculator.java
SumDigits.java
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