CSE 142, Winter 2008 /)

Programming Assignment #4: Birthdays (20 points) jl
Due: Tuesday, February 5, 2008, 4:00 PM ~———

Program Description:
This assignment will give you practice witlklse ~ statements, interactive programs with
Scanner , cumulative sum, an@turn statements. Turn in a Java file nams@thdays.java

This program involves date comparisons in 2008¢civis a "leap year." Leap years have an extrah3é&y,
which occurs as February 29th. The 366 days ardetl among the 12 months as follows:

Month | 1Jan| 2Febl 3Mar 4Apr 5May 6Jun 7Jul 8Aug ep$5100ct 11Noy 12 Deg
Days 31 29 31 30 31 30 31 31 30 31 30 31
The following are four runs of your program andittexpected output (user input is bold and undedjn
This program compares two birthdays This program compares two birthdays
and displays which one is sooner. and displays which one is sooner.
Today is 1/29/2008, day #29 of the year. Today is 2/14/2008, day #45 of the year.
Person 1: Person 1:
What month and day were you born? 1017 What month and day were you born? 110
10/17/2008 falls on day #291 of 366. - 1/10/2008 falls on day #10 of 366. -
Your next birthday is in 262 day(s). Your next birthday is in 331 day(s).
That is 71.6 percent of a year away. That is 90.4 percent of a year away.
Person 2: Person 2:
What month and day were you born? 1123 What month and day were you born? 228
11/23/2008 falls on day #328 of 366. 2/28/2008 falls on day #59 of 366. -
Your next birthday is in 299 day(s). Your next birthday is in 14 day(s).
That is 81.7 percent of a year away. That is 3.8 percent of a year away.
Person 1's birthday is sooner. Person 2's birthday is sooner.
<< your birthday fact here >> << your birthday fact here >>
This program compares two birthdays This program compares two birthdays
and displays which one is sooner. and displays which one is sooner.
Today is 1/1/2008, day #1 of the year. Today is 2/28/2008, day #59 of the year.
Person 1: Person 1:
What month and day were you born? 11 What month and day were you born? 229
1/1/2008 falls on day #1 of 366. - 2/29/2008 falls on day #60 of 366. -
Happy birthday! Your next birthday is in 1 day(s).
That is 0.3 percent of a year away.

Person 2:
What month and day were you born? 12 31 Person 2:
12/31/2008 falls on day #366 of 366. - What month and day were you born? 229
Your next birthday is in 365 day(s). 2/29/2008 falls on day #60 of 366. -
That is 99.7 percent of a year away. Your next birthday is in 1 day(s).

) ) That is 0.3 percent of a year away.
Person 1's birthday is sooner.

) Wow, you share the same birthday!
<< your birthday fact here >> )

<< your birthday fact here >>

Your program asks for two users' birthdays andtgiimformation about them. The program promptgtier
birthday month and day of the two users. For lbitindays, the program prints the absolute dayefyear on
which that birthday falls, the number of days utité user's next birthday, and the percentageyefin
(percentage of 366 days) away. Next the prograswshvhich user's birthday comes sooner in the éutufrit
is a user's birthday today, or if the two birthdays the same, different messages are printed.

Lastly, the program prints a fun fact about youndsirthday. Try searching Wikipedia and Google for
interesting facts about your date of birth. Faareple, if yours is Sep. 19, you could print thédwing fact:

Did ye know? 9/19 be International Talk like a Pir ate Day.
Arr, me mateys, arr!

Since this is an interactive program, it behavéfemintly when given different input. The exampé®ve may
not show all possible cases. Pleasamine all example outputs on theweb site and do your own testing.

You may assume that all user input is valid, arad the program is being run between 1/1/2008 a28&/2008.
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Absolute day of the year:

One major task in this program is computingabeolute day of the year on which each user's birthday falls in
2008. Jan 1is day #1. Jan 2 is #2. Jan 31lis #8b 1 is #32. And so on, up to Dec 31, whsch366.

Date (month/day) | 1/1 | 1/2 | 1/3| ... | 1/31|2/1|2/2|..|2/28|2/29|3/1|3/2| ...|12/30| 12/31

Absolute day 1] 2] 3] ../ 31|32 33| .| 5 | 60] 61, 61] .| 365 | 366

For reference, the following are the absolute dayshe first day of each month:

Date (month/day) | /1| 2/1| 3/14/1| 5/1 | 6/1| 7/1] 8/1] 9/1 10/111/1|12/1

Absolute day 1 | 32| 61| 92| 122153|183)|214|245| 27/5| 306| 336

You must compute absolute days of the year byngié particular static method. This method shawltept
parameters representing a month and day and shetulth the absolute day of the year 2008 thatpgeesented
by those parameters. For example, calling thidhoeetvith the parameter values of 2 and 13 (reptesen
February 13th, 2008) should return 44, and callingth parameter values of 9 and 19 (represerffiagtember
19th, 2008) should return 263. This method shooldporoduce any console output, though the restdturns
can be printed by code elsewhere in your program.

Your method must compute its value using a cumudagum as described in section 4.1 of the textbdak.
perform this calculation, you will also need codeevaluate the number of days in each particulartmoYou
might put this code into a method that accepts atinparameter and returns the number of days imtoath.

Days until next birthday:

Another major task is computing how many days renoaitil each user's next birthday. There are s¢warses
to consider. If the user's birthday falls afteday's date, it is within the year 2008. HoweVkit, falls before
today's date, the next birthday occurs in the 2880, so you'll need to think of a way to countdiags that
"wrap around” between today and the end of 2008 tlaen the start of 2009 to the user's birthda30i@9.

For example, consider the first example outputhengrevious page. The current day is 1/29, antintbaisers’
birthdays are 10/17 and 11/23. User #1's birthd@p2 days away, and User #2's is 299, so #10i13e30

1 2 3 4 5 6 7 8 9 10 11 12
Today User #1 User #2
1/29 10/17 11/23
(#29) (#291) (#328)
262 days to #1 's birthday
_________________ >
299 days to #2 's birthday
>

Now consider the second example output. The cud@yis 2/14, and the two users' birthdays aré afd
2/28. In this case, User #1's next birthday "wramsind" to the next year, 2009, and is 331 daysyaw

1 2 3 12
User #1 Today User #2
1/10 2/14 2/28
(#10) (#45) (#59)
331 days to #1 's birthday
e mm> e > ..
14 days to #2 's birthday
---------- >

It may be helpful to notice that it takes 331 dayysove forward from 2/14 to 1/10, and it takesdays to
move forward from 1/10 to 2/14, and that these vafoies add up to 366.
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Implementation Guidelines:

Don't forget to place the following statement & tbp of your Java file, to be able to read useutn
import java.util.*; // so that | can use Scanner

Part of your program's output shows the perceatyaar remaining until each user's next birthdBlyese
percentages are rounded to the nearest tenthetami. You can achieve this rounding using adnm
method similar to theound2 method shown in lecture, or by using 8ygtem.out.printf command. See
section 4.4 of the textbook for a description a$ tommand.

For reference, our solution to this assignmentl(ehiog the "birthday fact” code) occupies 90 limeduding
comments, and has 6 methods other than, though you do not need to match these amountglgxa

Stylistic Guidelines:

Your program should contatmo class constants representing today's month and today's day. Yoogram
will print this information at the start and wilka these values as a point of reference when cauhndw many
days until each user's birthday and which birthdagponer. Changing these constants should cause y
program to modify its behavior. The example oudmiiown in this document use several differentesafor
these constants to show behavior with differentomstof "today." As stated previously, you canuass that
these constants will be used only to represensdaveen January 1st and February 28th, so ybmaetiheed
to worry about a user whose next birthday occues &ebruary 28, 2009. (This way, you can safeguae
that all years are leap years for the purposelsi®program.)

To receive full credit on this assignment, you r@guired to have at leaéihon-trivial static methods in your
program besidesain . One of these must be the absolute-day-of-ye#inadedescribed previously. Continue
to use static methods for structure and to rededendancy, utilizing parameters and return values
appropriately. Each method should perform a cattg¢esk and should not do too large a share obveeall
work by itself. Thenain method should be a concise summary of the overagiram execution. Theain
method should not contapiintin -~ statements.

Much of your code will involve conditional executivithif andiflelse ~ statements. Part of your grade will
come from using these statements appropriatelyu ifay want to review section 4.2 of the textbootdb
nestedflelse  statements and section 4.3 about factofisige  code.

For this assignment you are limited to the languageures in Chapters 1 through 4, in additiorh®logical
operators such & and|| described in book section 5.2. You are especiaflyidden from using any of
Java's built-in facilities for manipulating datesch as th@ate or GregorianCalendar  classes.

Give meaningful names to methods and variablespaadgroper indentation and whitespace. Follova'dav
naming standards as specified in Chapter 1. Loeatriables when possible; declare them in thdlssta
scope needed. Include meaningful comment heatlhre #op of your program and at the start of eaethod.

How to Get Started, and Hints:

As usual, you should write your code incrementalyeatedly making small improvements. You mighhtv
to start by writing the absolute day method degdtipreviously, and test it by calling it franain with several
fixed values. Do not worry about leap year issassume that the year always has 366 days.

Computing the number of days until the user's dathseems very difficult at first. If you have ettparts of
the program finished, you can base this computatiothose parts. Don't forget to take advantagbeof
methods you have already written, and that metladscall other methods to help perform their ovéask.

Figuring out which user's birthday comes soonerteask that depends on many of the other piecgswf
program, so we suggest you handle it last.
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