Loops

1. Let's get back to our original problem.  We want to able to average any number of values.  

Let's start by outlining our algorithm:


1.
Find out how many values there are.


2.
Add up all the values.


3.
Divide by the number of values


4.
Print the result

2. Example - Write a program that calculates the interest that the Canarsie Indians would have accumulated if they had put the $24 that they had received for Manhattan Island in the bank at 5% interest.


Input - none; all the values are fixed


Output - Year and Principle


Other Information - 



Principle is initially 24



Interest = Interest Rate * Principle



New Principle = Old Principle + Interest

3. Example – Professor Smith gives n tests during the term and uses a grading system, where each test is 1/n of the course grade. Assuming that that the average of the test grades translate into a letter grade as follows: 


Test Average

Letter Grade

     90.0+


A


  80-89.9


B


  70-79.9


C


  60-69.9


D


 below 60.0

F

write a program that will calculate a student's grade

4. Test average


Input - Number of tests and the student's test grades


Output – Test average and course grade


Other information

A 90+ average is an “A”.


A 80-90 average is a “B”.


A 70-80 average is a “C”.


A 60-70 average is a “D”


An average below 60 is an “F”.

Test average = Sum of the test grade/ Number of tests

 
Our first step is to write out our initial algorithm:

1.
Find the number of tests

2. Find the average of n tests

3. Find the corresponding letter grade and print it out.
5 The Ulam Sequence
The Ulam Sequence

A mathematician named Ulam proposed generating a sequence of numbers from any positive integer n (n > 1) as follows: 

· If n is 1, stop. 

· If n is even, replace it with n/2. 

· If n is odd, replace it with 3*n + 1. 

· Continue with this process until n reaches 1. 

Here are some examples for the first few integers.

   2 ->  1

   3 -> 10 ->  5 -> 16 ->  8 ->  4 ->  2 ->  1

   4 ->  2 ->  1

   5 -> 16 ->  8 ->  4 ->  2 ->  1

   6 ->  3 -> etc as for 3 above.

   7 -> 22 -> 11 -> 34 -> 17 -> 52 -> 26 -> 13 -> 40 -> 20 -> 10 -> 5 -> see 5 above.

Ulam hasn't been the only one to work on this problem. See The 3x+1 problem and its generalizations for more information. 

Does every sequence stop?

It's unknown if all sequences end at 1. Perhaps there are sequences that get into a loop, or increase indefinitely. 

Programming 1 - Write a loop that shows the Ulam sequence

Write a loop that starts with a value of n and computes all values in the sequence.



7. Java: Programming - Rainfall

Write a program to print rainfall statistics

This program will read a series of rainfall measurements (number of millimeters of rain, one per day). It will then print the following statistics. 

· Number of days that were read in. 

· Total rainfall. 

· Average rainfall per day. Compute this as a floating point number. 

· Maximum. The largest amount of rain that fell in any one day. 

Sample data and results

	Sample input data
	Sample Output

	Here are some sample values. The program should work for any values.

1

0

12

7

0

0

11
	Number of days = 7

Total rainfall = 31

Average rainfall = 4.428571428571429

Maximum rainfall = 12

You may format the output differently if you wish. 


Hints

· Take a look at Longest Word - Answer for an example this is similar in many ways -- it reads an indefinite number of values and computes the maximum. It words with strings, so you'll have to modify some of the variables to work with doubles. 

· Loop. You need a loop to count the seven days. The natural counting loop is a for loop. A while is the correct loop to use when reading an indefinite number of values. 

Inside the loop read each rainfall number, (1) add the amount of rain to the total for the week, and (2) check to see if it's greater than the current maximum and record it as the new maximum if it is 

· Variables. 

· A variable to hold the next input value. 

· A variable to hold the maximum so far. 

· A variable that counts the days. 

· A variable that holds the total rainfall. 

· Average. The average would be computed at the end by dividing the total rainfall by the number of days. 

Iterative approach

As with all programs, you should use an iterative approach. Exactly how much you do in every step is not so important as to take small steps, and get each one running before continuing. You might do something like the following. 

1. Start with a program that does nothing! 

2. Input one number and display it. 

3. Write a loop to read and display numbers (but no computation). 

4. Create a variable for the sum of all rainfall, initialize it, and add all the input values. Display at the end. 

5. Keep track of the maximum and display it at the end. 

6. You're done! 

