Chapter 5 Projects

1. [after §5.3] Trigonometric Functions *:

Write a demonstration program that asks the user to select one of three possible inverse functions: ArcSin, ArcCos, or ArcTan, and subsequently input a trigonometric ratio. If the magnitude of the ratio is greater than unity, and the desired function was either ArcSin or ArcCos, the program should output the statement, “Magnitude must not be greater than unity.” and terminate. If the input function type is not “as,” “ac,” or “at,” the program should print “Not an allowed function” and print the angle as “NaN.” Otherwise, it should perform the conversion, and output the resulting angle in degrees.

Sample session:

Select ArcSin(as), ArcCos(ac), or ArcTan(at): at
Enter a trigonometric ratio: 50
angle in degrees = 88.8542371618249

2. [after §5.3] Combining Decibels *:
Sound power level is expressed in decibels. A decibel is 10 x log10(picoWatts), where a picoWatt is 10-12 Watts. To determine the acoustical power level produced by the combination of two sound sources, we do the following: 
1. Convert each decibel level into picoWatts, using the formula, picoWatts = 10(decibels / 10)
2. Add the picoWatt powers.

3. Convert the sum back into decibels.

Using good style, create a class called Decibels. In the main method, declare two component decibel values, dB1 and dB1, both double variables. Also declare a combined decibel value, combinedDB. Prompt for and input the two component decibel values. Then use the above formulas and Math’s pow method and Math’s log10 method to compute the combined sound power level.

Sample session:

Enter first decibel level: 63
Enter second decibel level: 65
Combination decibel level = 67.1244260279434 dB

3. [after §5.5] Variable Name Checker **:
Write a program that checks the properness of a given variable name. More specifically, your program should specify whether a user-entered variable name is (1) illegal, (2) legal, but uses poor style, or (3) good. There are different opinions as to what constitutes good style for a variable name. For this program, check for good style using these rules:

· Only use letters and digits.

· Use a lowercase letter for the first character.

You don’t need to check for an uppercase letter for the first letter in the second word, third word, etc.

Sample session:
This program checks the properness of a proposed Java variable name.
Enter a variable name (q to quit): streetAddress2
Good!
Enter a variable name (q to quit): street address2
Illegal.
Enter a variable name (q to quit): StreetAddress2
Legal, but uses poor style.
Enter a variable name (q to quit): 2ndStreetAddress
Illegal.
Enter a variable name (q to quit): street$address$2
Legal, but uses poor style.
Enter a variable name (q to quit): q
4. [after §5.6] Phone Number Dissector **:
Implement a program that reads phone numbers, and for each phone number, it displays the phone number’s three components – country code, area code, and local number. See the sample session for details.

You may assume that the user enters each phone number as a series of digits and dashes, such that there are three groups of digits and two dashes separating the three groups. For example, 1-816-7412000. The first digit group (1 in the example) is the country code, the second digit group (816 in the example) is the area code, and the third digit group (7412000 in the example) is the local phone number.

You may not assume that the number of digits in a particular digit group is fixed. For example, the country code for the United States requires one digit (1) and the country code for China requires two digits (86).

Sample session:
PHONE NUMBER DISSECTOR

Enter a phone number in the form cc-area-local,

where cc = country code digits, area = area code digits,

and local = local phone digits.

Or enter q to quit:

1-816-7412000

country code = 1

area code = 816

local phone number = 7412000

Enter a phone number in the form cc-area-local,

where cc = country code digits, area = area code digits,

and local = local phone digits.

Or enter q to quit:

86-131-12345678

country code = 86

area code = 131

local phone number = 12345678

Enter a phone number in the form cc-area-local,

where cc = country code digits, area = area code digits,

and local = local phone digits.

Or enter q to quit:

Q

5.  [after §5.6] Phone Number Dissector ─ Robust Version ***:
Implement a more robust version of the above phone number program. More specifically, allow for shortened phone numbers – phone numbers that have just a local digit group and nothing else, and phone numbers that have just a local digit group and an area code and nothing else. If the user enters just one digit group, your program should print question marks for the country code and area code. If the user enters two digit groups, your program should print a question mark for the country code. See the sample session for details.

Sample session:

PHONE NUMBER DISSECTOR

Enter a phone number in the form cc-area-local,

where cc = country code digits, area = area code digits,

and local = local phone digits.

Or enter q to quit:

816-7412000

country code = ?

area code = 816

local phone number = 7412000

Enter a phone number in the form cc-area-local,

where cc = country code digits, area = area code digits,

and local = local phone digits.

Or enter q to quit:

12345678

country code = ?

area code = ?

local phone number = 12345678

Enter a phone number in the form cc-area-local,

where cc = country code digits, area = area code digits,

and local = local phone digits.

Or enter q to quit:

q

6. [after §5.8] Net Present Value Calculation **:
Assuming that you generally earn X% annual return on your investments, the standard way to evaluate a new investment opportunity is to make a schedule of all expected cash flows (income positive and expenditure negative) by the year in which they occur. Then, discount them back to the present year, using this formula for the present value (pv) of each flow:

pv for each flow ← (actual future - year income) * (1.0 + X% / 100)-(future year – present year)
Algebraically add all the pv’s, and if the net present value comes out positive, it’s a good investment for you. If the total net present value comes out negative, it’s not a good investment for you ─ you have better things to do with your money.

Write a program to compute the net present value of a proposed investment with the following expected cash flows:

year 2005 = -$100,000 initial investment

year 2006 = +$40,000 net profit

year 2007 = +$40,000 net profit

year 2008 = +$40,000 net profit

year 2009 = +$20,000 net profit

year 2010 = +$50,000 net profit on sale of remaining assets

Sample session:

Enter present year: 2007
Enter discount rate as percent: 6
Enter year of cash flow: 2007
Enter $ income(+) or expense(-): -100000
More? (Enter 'y' or 'n') y
Enter year of cash flow: 2008
Enter $ income(+) or expense(-): 40000
More? (Enter 'y' or 'n') y
Enter year of cash flow: 2009
Enter $ income(+) or expense(-): 40000
More? (Enter 'y' or 'n') y
Enter year of cash flow: 2010
Enter $ income(+) or expense(-): 40000
More? (Enter 'y' or 'n') y
Enter year of cash flow: 2011
Enter $ income(+) or expense(-): 20000
More? (Enter 'y' or 'n') y
Enter year of cash flow: 2012
Enter $ income(+) or expense(-): 50000
More? (Enter 'y' or 'n') n
Net present value = $60,125.26
















