ICOM4015 Fall 2008

LAB-5 Exercises

[image: image1.png]Exercise P5.1. Write a program that prints all real solutions to the quadratic equation
ax? + bx + ¢=0. Read in , b, c and use the quadratic formula. If the discriminant
b2~ 4acis negative, display a message stating that there are no real solutions.
Tmplement a class Quadrati cEquation whose constructor receives the coefficients a,
b, ¢ of the quadratic equation. Supply methods getSolution1 and getSolution2 that
get the solutions, using the quadratic formula, or 0if no solution exists. The
getsolutionl method should return the smaller of the two solutions.
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that eturns f31se if the discriminant is negative.

brerise P5.2. Write a program that takes user input describing a playing card in the
following shorthand noration:

Notation  Meaning

A A
2.1 Cundver
) Jock
a Queen
x King
®  Diamonds
" Hewes
s Spades
3 Clubs

Your program should print the full descripeion of the card. For cxample,
Enter the card notaion:
s
Four of spades
Iiplement 3 clss Card whose consteuctor takes the card notation sting and whose
gextescription method returns a description of the card. I the notation string is
notin the correct format, the getDescription method should return the sering
“Unknonn’”




[image: image3.png]Exercise P5.3. Write a program that reads in three floating-point numbers and prints
the three inputs in sorted order. For example:

Please enter three nunbers:
4

9

2.5

The inputs in sorted order are:
2.5

4

9

Exercise P5.4. Write a program that prints the question “Do you want to continue?”
and reads a user inpur. If the user input is “Y”, “Yes”, “OK”, “Sure”, or “Why
not?”, print out “OK”. If the user input is “N” or “No”, then print out




[image: image4.png]“Terminating”. Otherwise, print “Bad input”. The case of the user input should not
matter. For example, “y” or “yes” are also valid inputs. Write a class YesoChecker
for this purpose.

Exercise P5.5. Write a program that translates a letter grade into a number grade.
Letter grades are A 8 € 0 F, possibly followed by + or -. Their numeric values are 4,
3,2,1,and 0. There is no Fr or F-. A + increases the numeric value by 0.3, a -
decreases it by 0.3. However, an As has the value 4.0.

Enter a Tletter grade:
B
Numeric value: 2.7.

Use a class Grade with a method getiuner crade.
Exercise P5.6. Wirite a program that translates a number into the closest letter grade.
For cxample, the number 2.8 (which might have been the average of several grades)

would be converted to 8-. Break ties in favor of the better grade; for example, 2.
should be a 8.

Use a class Grade with a method getLetterGrade.

Exercise P5.7. Wiite a program that reads in three strings and prints the lexicograph-
ically smallest and largest one:

Please enter three strings:

Ton

Dick

Harry

The inputs in sorted order are:

Dick

Harry

Ton

Exercise P5.8. Change the implementation of the getTax method in the TaxReturn
class, by serring variables bracket1 and bracket2, depending on the marital status.
‘Then have a single formula that computes the tax, depending on the income and the
brackets. Verify that your results are identical to that of the TaxReturn class in this
chaper.




[image: image5.png]Exercise P5.9. A year with 366 days is called a leap year. A year is a leap year if it is
divisible by 4 (for example, 1980). However, since the introduction of the Grego-
rian calendar on October 15, 1582, a year is not a leap year if it is divisible by 100
(for example, 1900); however,itis a leap year if it is divisible by 400 (for example,
2000). Write a program that asks the user for a year and computes whether that year
s a leap year. Implement a class Year with a predicate method boolean 1sLeapyear().

Exercise P5.10. Write a program that asks the user to enter a month (1 = January,
2 = February, and 0 on) and then prints the number of days of the month. For
February, print “28 days”.

Enter a month (1-12):
H

31 days




[image: image6.png]Implement a class Month with a method int getdays0).

Exercise P5.11. Write a program that reads in two floating-point numbers and tests
(a) whether they are the same when rounded to two decimal places and (b) whether

they differ by less than 0.01. Here are two sample runs.
Enter two floating-point numbers:
2.0
1.99008

They are the same when rounded to two decimal places.
They differ by less than 0.01.

Enter two floating-point nunbers:
0.999

0.991

They are different when rounded to two decimal places.
They differ by less than 0.01.

Exercise P5.12. Enhance the BankAccount class of Chapter 3 by
* Rejecting negative amounts in the deposi and withdra methods
* Rejecting withdrawals that would result in a negative balance

Exercise P5.13. Write a program that reads in the hourly wage of an employee. Then
ask how many hours the employee worked in the past week. Be sure to accept frai
tional hours. Compute the pay. Any overtime work (over 40 hours per week) is
paid at 150 percent of the regular wage. Solve this problem by implementing a class
Paycheck.

Exercise P5.14. Write a unit conversion program that asks users to identify the
unit from which they want to convert and the unit to which they want to conver.
Legal units are in, ft, 71, mm, om, m, and kn. Define two objects of a class
UnicConverter that convert between meters and a given uni

Convert fron:
in

Convert to:

n

Value:

10

10 in = 254 mn




[image: image7.png]Exercise P5.15. A line in the plane can be specined in various ways:
« by giving a point (x, y) and a slope m
o by giving two points (x1, 1), (2, 72)
* as an equation in slope-intercept form y = nex + b
* as an equation x =

Implement a class Line with four constructors, corresponding to the four cases
above. Implement methods

if the line is vertical

boolean intersects(Line other)
boolean equals(Line other)
boolean isParallel(Line other)




[image: image8.png]Exercise P5.16. Write a program that draws a circle with radius 100 and center (200,
200). Ask the user to specify the x- and y-coordinates of a point. Draw the point as
asmallcircle. If the point lics inside the circle, color the small circle green. Other-
wise, color it red. In your exercise, define a class Circle and a method

boolean isInside(Point2D.Double p).

Exercise P5.17. Write a graphics program that asks the user to specify the radii of two.
circles. The first circle has center (100, 200), and the second circle has center (200,
100). Draw the circles. If they interseet, then color both circles green. Otherwise,
color them red. Hint: Compute the distance berween the centers and compare it fo
the radii. Your program should draw nothing if the user enters a negative radius. In
your exercise, define a class Circle and a method boolean intersects(Circle
other).





