CS 1401 Assignment #5

Date Assigned: Monday, February 20, 2006

Due Date: Correspondingly, Monday, February 27, 2006, or Tuesday, February 28, 2006, before the beginning of your lab section.

Goals: to learn mathematical functions like exp(x), sin(x), conditions, and logical expressions.

Points: This assignment is worth a total of 20 points. No late assignments will be accepted, but credit will be given for partially completed assignments turned in on time.

Assignment: 

Weather Wizard

Since El Paso is located in a desert region, daily temperatures tend to change rather sharply after sunrise and sunset. A temperature model based on sunset time includes an exponential function that indicates a rapid change in addition to a sine wave function that accounts for cyclical environmental factors. The following model is valid between sunset time and 4:00 a.m.:

      T(t) = Tnl + ∆T e– t/Kd + Ko sin (t/3600)

where T(t) is the temperature in Fahrenheit degrees at time t seconds after sunset

            t is the time in seconds since sunset            

           Tnl is the nightly lowest temperature in Fahrenheit degrees 

           ∆T = Ts - Tnl   is the difference in temperature between sunset and the nightly 
                   low in Fahrenheit degrees

           Ko is a temperature oscillation daily constant equal to 1.3598 oF  

           Kd is temperature drop daily constant equal to 5.4 x 103 seconds.

Structure:

NightlyTemperature Class:

To manage the temperature parameters for a given day, define class NightlyTemperature for which an instance (a given day in El Paso) is characterized by sunset time (sunset hour, minutes, and seconds), the temperature oscillation constant, and the temperature drop constant. Make sure that the class includes at least one constructor and required state access methods(accessor methods).

TemperatureCalendar Class:

Define a Class TemperatureCalendar whose instances include temperature parameters, temperature at sunset, nightly low temperature, and temperature values for every hour between sunset and midnight for a given day. This class should include the following methods:

A constructor

A method that returns the sunset time hours

A method that returns the sunset time minutes

A method that returns the sunset time seconds

A method that returns the temperature for every hour between 6 p.m. and midnight

A method that given the time since sunset will return the temperature predicted by the model.  

Application Class:

All user input and output should be done by the main method of the application class. The application class should ask user for the sunset time (hours and seconds), temperature at sunset, nightly low temperature,  and the current time.

Use the methods defined above to print the hourly temperatures between 6 p.m. and midnight  and to print the current temperature for a time between sunset and midnight.

Application execution example with user input in bold font:

___________________________________________________

                             El Paso Weather Wizard   

___________________________________________________

Enter sunset time:

       hours: 5
       minutes: 40
       seconds: 10
Enter temperature at sunset: 48.3
Enter nightly low temperature: 30.5
Enter current time:

       hours: 8
       minutes: 30
       seconds: 00
Hourly temperatures between sunset and midnight:

Time 
      Temperature 

 6:00

46.0

 7:00

39.7

 8:00

35.4

 9:00

32.1

10:00

31.3

11:00

29.2

12:00

30.8

The current temperature is: 33.8 Fahrenheit degrees.

Deliverables: as announced in the labs. 

