CS 139 – Algorithm Development

Lab Assignment 19: Looping structures

Objective for this lab:

At the conclusion of this lab the student will be able to:

· Write java programs which implement iterative structures.
Submission:

Hand in a hard copy of the source code of the program, properly indented and documented, no later than Thursday, October 28 by 2:20pm.  You should read all instructions before you proceed, since after the task are listed a number of getting started activities.

Preparation:

It is assumed that you have read the Lewis and Loftus book regarding loop structure. 

Assignment – be sure to read all instructions before starting.

Part 1 – 4 points

1.
Looking at the programming project from Lewis and Loftus, chapter 5, implement a program that will “sing” a few verses of the “bottles of pop” song.  (You may substitute your favorite libation but in the interest of our underage population, the libation MUST be non-alcoholic.)  Your program should:

a. Prompt the user for the beginning number. (i.e. 100)

b. Validate that number so that it is greater than 0.  If the number is not greater than zero, the program should prompt and loop until it is greater than 0.

c. Prompt the user for the number of verses to display.

d. Validate that number is also ( 0 but less than or equal to the starting number.  (Remember, the song counts down until there are no more bottles left on the wall.)

e. Create a loop such that the body of the loop sings one verse of the song.  The song should continue through the verses until we have displayed the correct number of verses.  Watch out for both infinite loops and off by one errors.  Notice too, that in one verse, we are dealing with both the “before” and “after” numbers.  

100 bottles of pop on the wall

100 bottles of pop

If one of those bottles should happen to fall

99 bottles of pop on the wall

< a blank line is left between verses >

99 bottles of pop on the wall 

… etc.

Building your program:

You should do the following before you start the program:

1. Understand the problem.  Do you see how this song works? (This is directly from the book, so you can also look at that problem.)

2. Design the algorithm.  What values will you need to track?  How will you use those values?  What are the primary tasks (high level abstract) and then how will you carry each of those out.  
3. Test the algorithm.  Walk through it as if you were the computer.  Does it seem to work?

4. Implement the solution.  Do this in pieces.  

a. First, write the program (and test) for one verse without any error checking.  

b. Next add in the decrementing loop (the verses go down for each loop).  (Make sure that you are initializing and updating appropriately.  

c. Finally add in the code to error check.

5. Finally test your solution.  You will be doing this in phases as you complete each step above.

Part 2 - Final exercise – 1 point

The “song” uses the word “bottles” for all of the verses.  How would you adapt the code to print bottles if the number is not 1 and bottle  (without an ‘s’ ) if the number is 1?  The hint is in the question. Implement your solution and test.

Sample Runs

Here is another run showing what happens when 2 or less bottles are left on the wall:


1st verse





2nd  verse





Let's sing a silly song





Enter the beginning number ( greater than 0 ): 100


Enter the number of verses ( positive but <= 100 ): 3





100 bottles of pop on the wall


100 bottles of pop


If one of those  bottles should happen to fall


99 bottles of pop on the wall





99 bottles of pop on the wall


99 bottles of pop


If one of those  bottles should happen to fall


98 bottles of pop on the wall





98 bottles of pop on the wall


98 bottles of pop


If one of those  bottles should happen to fall


97 bottles of pop on the wall








Let's sing a silly song





Enter the beginning number ( greater than 0 ): 5


Enter the number of verses ( positive but <= 5 ): 5





5 bottles of pop on the wall


5 bottles of pop


If one of those  bottles should happen to fall


4 bottles of pop on the wall





4 bottles of pop on the wall


4 bottles of pop


If one of those  bottles should happen to fall


3 bottles of pop on the wall





3 bottles of pop on the wall


3 bottles of pop


If one of those  bottles should happen to fall


2 bottles of pop on the wall





2 bottles of pop on the wall


2 bottles of pop


If one of those  bottles should happen to fall


1 bottle of pop on the wall





1 bottle of pop on the wall


1 bottle of pop


If one bottle should happen to fall


No more bottles of pop on the wall








