
ASSIGNMENT 2

Conditionals and Loops

COMP-202A, Fall 2010, All Sections

Due: Wednesday, October 6, 2010 (23:55)

[EDIT: Sept. 27] The formula for variance has been corrected in Question 2. Otherwise, your
task for this question remains exactly the same as before. Note that the sample session for this
question remains the same as before. For your convenience, a2--errata.pdf explicitly highlights the changes
in Question 2.

This assignment covers material from UNITS 1–4. 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, Question 1: 0 points
Part 1, Question 2: 0 points
Part 2, Question 1: 25 points
Part 2, Question 2: 30 points
Part 2, Question 3: 45 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)
PS Books is a bookstore which not only sells books to individuals, but also sells school textbooks to the
local school board. PS Books offers the following discount on orders which consist of multiple copies of
the same textbook:

• Less than 10 copies: Full price

• Between 10 and 49 copies (inclusive): The price of each copy is reduced by 10%

• 50 copies or more: The price of each copy is reduced by 20%

Write a program which consists of a single class called TextbookCostCalculator. This class defines a
main() method which asks the user to enter the unit cost of the textbook, as well as the number of
copies being ordered. The program then calculates the total cost of the order, taking any applicable
discounts into consideration. Once the program has calculated the total cost of the order, it displays
this value to the screen along with an explanatory message.
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Your program MAY assume that the values entered by the user are of the correct type and that they
are in the proper range; in other words, your program does not have to handle the cases where a value
entered by the user is invalid (such as a negative number of textbook copies, or a negative textbook unit
cost). Use an integer variable to store the number of copies being ordered, but a floating point variable
(float or, preferably, double) to store the unit cost of the textbook.

Sample session:

Enter the unit cost of the textbook: 33.50

Enter the number of textbooks you are buying: 25

The total cost of your textbook order is: $753.75

Warm-up Question 2 (0 points)
Write a program which consists of a single class called PerfectNumberChecker. This class defines a
main() method that asks the user to enter a positive integer n and reads this number from the keyboard.
The program then displays all integers which are factors of n (that is, all numbers which divide n without
remainder). The program also reports whether n is a perfect number; a perfect number is an integer
which is equal to the sum of all its factors, excluding itself). For example, 6 is a perfect number, as the
factors of 6 are 1, 2, and 3 and 1 + 2 + 3 = 6.

Your program MAY assume that the value entered by the user is of the correct type and in the proper
range; in other words, it does not have to handle the case where the value entered by the user is invalid
(such as a negative number).

Sample session:

Enter a positive integer n: 14

The factors of 14: 1, 2, 7

The sum of all the factors of 14 is: 10

14 is therefore not a perfect number

Part 2 (25 + 30 + 45 = 100 points)

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

Question 1: Determining Whether a Line Crosses a Rectangle (25 points)

Write a program that checks whether a line crosses a rectangle in a two-dimensional Cartesian coordinate
system. As shown in the sample session below, your program should obtain user input about a linear
function of the form ax+b, where a is the slope and b is the initial value, along with parameters defining
the location and size of a rectangle. Note that a and b may be positive, negative or 0; there is no
restriction on their values. You MUST assume that the bottom side of the rectangle in question is
always parallel with the x-axis and perpendicular to the y-axis. The sample session also illustrates that
if the line and the rectangle meet at exactly one point (at a corner of the rectangle), we say that the line
crosses the rectangle. You SHOULD assume that the user will correctly provide you with appropriate
real numbers, as requested.

Sample session:

Enter a real number for the slope of your line: 2

Enter a real number for the initial value of your line: 1.5

Enter real numbers for the (x,y) coordinates of the centre of your rectangle.

a) x coordinate: -2

b) y coordinate: 4.5

Enter real numbers for the width and height of your rectangle.

a) Width: 6
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b) Height: 2

The line "2.0x + (1.5)" DOES cross the specified rectangle.

Your program MUST consist of a single class called LineRectangleOverlap. This class MUST contain
exactly one method called main().

Hint 1 of 3: Your solution should NOT use any loops.

Hint 2 of 3: Think of a simpler problem first: what if the slope of the line is 0? How do you test
whether the line crosses the rectangle then?

Hint 3 of 3: If you don’t know how to get started, it might be easier to think about what conditions
must be satisfied for the line not to cross the rectangle.

Question 2: Simple Data Analysis (30 points)

Write a program that accepts a data set in the form of a white-space separated list of integers in the
range [1, 3] and calculates the mode, the frequency of the mode, the mean (µ) and the variance for this
data set. The mode is the value that occurs most frequently in a data set. For example, if the data set
contains two 1s, five 2s and one 3, then the mode for this data set is 2 and the mode frequency is 5. A
data set can have more than one mode; when that is the case, your program MAY report only one of
the modes. The variance is the average distance from the mean and is given by the formula

n∑
i=1

(i− µ)2

n

for a set of n data points. That is, in your summation, for each data point i in your set, take the value
of the data point, subtract the mean, and square the result. Then divide the whole summation by n,
the total number of data points.

Your program should work for any size of data set that ends with the number 0. In other words, the
number 0 indicates the end of user input.

Sample session:

Please provide a list of integer data points in range [1-3].

Indicate the end of your list with 0.

1 3 2 1 1 1 1 1 2 3 2 1 2 3 2 2 0

The mode is: 1

The frequency of the mode is: 7

The mean is: 1.75

The variance is: 0.5625

Your program MUST consist of a single class called SimpleDataAnalysis. This class MUST contain
exactly one method called main(). You MUST store your results for mean and variance in vari-
ables of type double. Test your program with the large data set stored in the plain text file named
randomdata.txt provided as part of the Assignment 2 specification. You can feed this file to your Java
program using input redirection:

java SimpleDataAnalysis < randomdata.txt

This will feed the content of randomdata.txt to your program as input. Our random data was produced
by the site http://www.generatedata.com/#generator. The data set in randomdata.txt has mode
1, mode frequency 71, mean 1.875 and variance 0.6661932.

Question 3: Drawing is Fun (45 points)

Write a program that draws a rectangular grid made out of periods (.) as well as a filled rectangle, or
block, inside that grid using number signs (#). We define a cell of the grid as an empty space inside four
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periods. Each cell in the grid corresponds to horizontal and vertical coordinates (x, y) such that the top
left cell is at coordinates (0, 0), the cell to its right is at (1, 0) and the cell directly beneath it is at (0, 1).
That is, the coordinate origin of the grid is in the top left corner, and all other cells in the grid have
positive integer coordinates. A block is defined in terms of its width, its height, and the grid coordinates
of its top left corner. In other words, the coordinate origin of a block is its top left corner. Note that
the left side of the block is always parallel to the left side of the grid.

Your program should request user input for the width and height of the grid, the coordinates of the
block origin, and the width and height of the block. You MAY assume that the user will enter integer
numbers for all these inputs. However, your program MUST check that the user’s specification of the
block fits inside the grid, as illustrated in the sample session below.

Once your program collects all the necessary information from the user, it should display a grid of periods
containing a block of number signs. In addition, the drawing MUST indicate the location of the block
origin with an asterisk (*). This means that the top left corner of the block is drawn using an asterisk
instead of a number sign.

Sample session:

Please enter integer grid width greater than 2: 14

Please enter integer grid height greater than 2: 10

Please enter integer x-coordinate of block origin [0,13]: 4

Please enter integer y-coordinate of block origin [0,9]: 10

Bad input: coordinates out of range.

Please enter integer x-coordinate of block origin [0,13]: 4

Please enter integer y-coordinate of block origin [0,9]: 6

Please enter integer width of the block: 5

Please enter integer height of the block: 6

Bad input: block extends beyond grid. Make width or height smaller.

Please enter integer width of the block: 5

Please enter integer height of the block: 3

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . .*.#.#.#.#. . . . . .

. . . . .#.#.#.#.#. . . . . .

. . . . .#.#.#.#.#. . . . . .

. . . . . . . . . . . . . . .

Your program MUST consist of a single class called BlockDraw. This class MUST contain exactly one
method called main().

What To Submit

LineRectangleOverlap.java

SimpleDataAnalysis.java

BlockDraw.java
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