114-14.3

COMP 114, Spring 2003
Program 1: Mortgage calculator

Assigned:
January 14, 2003

Due

February 4, 2003 at 4:00 p.m. Eastern Standard Time

Objectives
Review Java, including arrays of objects



Implement a class with overloaded constructors



Create multiple objects of that class



Perform a search

Write a simple user interface

I. Background

This program deals with the home mortgage.  If it takes a somewhat simplified view of mortgages but it’s fairly realistic.

When you buy a home, you generally take out home loan (called a mortgage) for some principal amount.  The loan has some fixed interest rate, for example six percent.  Each month you pay a fixed amount that pays the interest for that month plus some of the principal.  Let’s say the current loan balance is bal; the interest rate is 6%, and you make monthly payments of pay dollars.  At the end of the month the new balance is 

bal + bal*(6.0/1200) – pay

The balance is increased by the interest and decreased by your payment. The interest rate is divided by twelve to get the monthly rate and by 100 to convert a percentage to a fraction.  
The “perfect” monthly payment required to pay off the $100,000 mortgage in twenty years is the amount pPay such that starting at hundred thousand dollars, paying pPay dollars each month, and using the formula above repeatedly
, you still have a positive principal balance it after 239 monthly payments but a negative balance after 240 payments.  You can figure out the perfect monthly payment for a given principal, rate, and term by trial and error.  For example, the perfect payment for $100,000, 6%, twenty year loan is somewhere between one dollar and one hundred thousand dollars per month.   Starting at one dollar, you can try each dollar amount until you find the right one.  You can also find a perfect payment faster by successively halving the possible range.  If for a trial monthly payment of pTrail, the loan balance is negative after 139 months, then pTrail is too big.  If after 240 payments, the loan balance is still positive, then pTrail is too small.   Note that the perfect payment is not unique; there may be a small range of values that work.
II. Mortgage class

The Mortgage class represents a mortgage for a specific principal, interest, and term.  It should have two constructors.


Mortgage(double rate)

Mortgage(double rate, int term)
When a Mortgage object is created, the constructor should calculate and store the perfect payment.  The rate must be specified.  The term is the duration of the mortgage, in years.   If the term is not specified, use 30 years.  The principal is always $100,000 (one hundred thousand dollars).

The class should provide the following methods


getRate()
Returns the mortgage interest rate (double)


getMonthlyPayment()
Returns the perfect payment (double)


getTerm()
Returns the term of the loan in years (int)

III. Program

A. Phase 1, initializing
In the first phase of this program you will create an array of 32 Mortgage objects.  The first sixteen objects will be 30-year mortgages with rates ranging from 5.00% to 8.75% in steps of 0.25%.  The second sixteen mortgages will be 15-year mortgages with the same range of interest rates: 5.00% through 8.75% in steps of 0.25%.

B. Phase 2, reporting
Display one line for each of the 32 mortgages.  The line should contain the principal ($100,000), the term, the rate, and the calculated perfect payment.

C. Phase 3, user interface

The program should then enter a user interface loop.  The program should greet the user and give basic instructions.  Then, it should request a loan amount (in dollars) and an interest rate (expressed as a percent, e.g. an input of 5.5 represents 5.5%).  The program should search the array for loans that match the required rate.  If one or more is found, display the required monthly payment for each one found.  To get the monthly payment required for a loan other than $100,000, simply adjust the $100,000 payment by the appropriate fraction.  For example, the monthly payment for a $200,000 loan is twice the $100,000 monthly payment; for a $50,000 loan, the monthly payment is half the $100,000 amount.  The report should be readable.  For example,

$100,000 loan, 15 years, 6%: monthly payment will be $845.34
Your output need not be exactly like this.  In particular, it’s ok to display double values without limiting the number of decimal places.

If no loans are found that match the desired rate, issue an appropriate message.  The program should continue in the user interface loop until the use enters the sentinel “QUIT”.  The program should then display an appropriate “good bye” message.

D. Restrictions

Your program need not handle the case where a number is expected and something else is entered

E. Errors checked for
Display an appropriate message if the user’s requested rate and term is not in the array.

F. Etc.

For this program only, you are free to work in small groups of up to four.  But be sure you understand the program.  Collaboration will not be allowed on other programs.

� Rather than repeatedly divide the interest rate by 1200, you should calculate a monthly rate once and use that.








