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CS 139 Activity – Exploring Algorithms

Content Objectives:  At the conclusion of this activity students will be able to:

· Identify the four structures of an algorithm

· equate a written algorithm with its Java counterpart

· become familiar with the basic structure of a Java program and some of its statement types

Roles  for this activity – Choose these from among your group, not duplicating the roles from day 1.

· MANAGER: Keep the group on task. Begin the group quiz when all are finished with the individual quiz

· RECORDER: Write the group consensus

· PRESENTER: Write the group consensus on the board and be prepared to explain

· REFLECTORS: Watch the process of working through the exercise. Reflect on the Exit Pass any difficulties that your team has with the activity or with any content that may seem fuzzy.

PART 1 – Examine an algorithm

Each person should read the algorithm for making Jello and then answer the questions which follow:

Jello directions

1. Get a medium sized bowl 

2. Get a one or two cup measuring cup

3.  Choose the box containing the flavor of Jello that you want.

4. Open the Jello  box

5. Remove the interior packet from the box.

6. Open the packet

7. Empty the contents into the bowl.

8. Measure a cup of water

9. Heat the cup of water in the microwave until boiling (about 2 minutes).

10. Empty the water into the bowl with the Jello.

11. While the Jello is not dissolved (about 2 minutes)

a. Stir the Jello

12. Add 1 cup of cold water to the Jello.

13. If you want to mold the Jello

a. Choose an appropriately sized mold

b. Spray the inside of the mold with non-stick spray

c. Pour the Jello from the bowl into the mold

14. Place the container with the Jello into the refrigerator.

15. While the Jello is not set (about 4 hours)

a. Leave the Jello in the refrigerator

16. If you are ready to serve the Jello

a. If you put the Jello in a mold

i. Unmold the Jello *

b. Serve

* This step is described elsewhere in more detail


1.  BOARD - There are four kinds of statements in algorithms: action – carry out an action, decision – choosing between two or more actions, repetition – repeating a step or steps multiple times, and reference (referring to an outside instruction).  For each statement number, 1-16 in the Jello algorithms above (don’t worry about substeps a,b,and c))identify which type each is (use A, D, R, X for action, decision, repetition, and reference respectively.) On the board, list only the numbered statements and the letter designator that your team used.

2. The following questions relate to the quality of this algorithm.

     a.  Are there any steps above that have more than one action associated with them?  If so, which one(s).

     b.  Are there any unnecessary steps?  If so, which one(s).

     c. Are there any steps that are not clear (are ambiguous or could be interpreted in more than one way?  If so, which ones(s).

     d.  Will this algorithm complete?  In other words, can you get to the point of serving the Jello.  If not, where can it go wrong?

     e. Will this algorithm make Jello (it is correct)?

     f.  Are there any steps in which we abstract a step (refer to the detail located somewhere else)?  If so, which ones.

PART 2 – Algorithm to java

The following is an algorithm that might be used to solve the problem of calculating the miles per gallon problem from lab.

1. Create a variable container named miles which can hold integers.

2. Create a variable container named gallons which can hold decimal numbers.

3. Create a variable container named milesPerGallon which can hold decimal numbers.

4. Ask the user for the number of miles and store their answer in miles.

5. Ask the user for the number of gallons of gasoline purchased and store their answer in gallons.

6. Divide the value in miles by the value in gallons and store the result in milesPerGallon.

7. Output the value in the following containers and literals:

a. “Your mileage is “ 

b. milesPerGallon

c. “.”

The following is a Java program that will do the same thing.

 1 import java.util.Scanner; // make Scanner available to the computer
 2 
 3 /** Calculate Miles Per Gallon
 4  *
 5  * @author Nancy Harris
 6  * @version V1 - 09/02/2011
 7  ******************************************************/
 8  public class MPG
 9  {
10    public static void main (String args[])
11    {
12       // declare the containers
13       int miles;
14       double gallons;
15       double milesPerGallon;
16       
17       // get the input
18       
19       // prepare the input device
20       Scanner keyboard;
21       keyboard = new Scanner(System.in); // input is standard input
22       
23       // prompt the user and get the values
24       System.out.print("Enter the miles: ");
25       miles = keyboard.nextInt();
26       
27       System.out.print("Enter the gallons: ");
28       gallons = keyboard.nextDouble();
29       
30       // manipulate the data
31       milesPerGallon = miles / gallons;
32       
33       // output the result
34       System.out.print("Your mileage is ");
35       System.out.print(milesPerGallon);
36       System.out.println(".");
37    }
38 }
There are a lot of instructions in this program that you will not need for tomorrow’s lab. For today’s activity, I am most concerned with you seeing the correspondence of the statements in your algorithm and the Java statements. A few notes:

Scanner is a class in Java that you can think of as an input toolkit. When we say keyboard is a new Scanner() (line 21), we are saying that keyboard will be used for input. System is a class that contains a bunch of system tools including output. When we say System.out.print, we are telling the computer to print whatever is in the parentheses from left to right across the screen.

1. Preparing to test your program
Whenever you are planning a program, you should consider your test data ahead of time. It is one way that you know whether you understand the problem. If you can’t build test data, you can’t possibly know that your program is working. For this program, give three sets of test data that are different in some way.

	
	INPUT
	OUTPUT

	Case
	miles
	gallons
	milesPerGallon

	1
	
	
	

	2
	
	
	

	3
	
	
	


2. Exploring the model

Answer the following questions about this algorithm. It may be helpful if you have a laptop to open this activity up so that you can see the programs and algorithm side by side. See today’s schedule. 

1. Which lines in the Java program do you think are defining containers?   These are called declaration statements in Java.

2. Which lines of the program are putting values into those contains?   These lines are called assignment statements in Java.

3. Which 2 of these assignment statements are getting input?  

4. Which 1 of these assignment statements is performing a calculation?

5. Which lines of the Java program are outputting the results?

3. Extending the model
Now we will explore other parts of a Java program that may not directly relate to the algorithm that calculates MPG.

1. What do you think the purpose of lines 12, 17 and 19 are?   Do these lines “do something” related to the program?

2. Those lines are called inline comments. They being with “//” and the comment continues to the end of the line. Lines 3-7 are a single block comment. What symbols begin and end a block comment?

3. Line 8 opens the program. It is a class declaration header. The “class”, MPG that it is defining contains everything between the opening and closing curly braces (“{“ and “}”).  There is another set of curly braces in this program. What do you think they are enclosing? (General terms only).

4. Line 25 is an input statement. It is taking the next integer typed on the keyboard and assigning it into the variable named, miles. What do you think the purpose of line 24 is?

4. Additional questions (BOARD – for all three parts)
Now let’s play with this program a little bit. 

1. nextInt() and nextDouble() are called methods. These methods obtain from standard input the next integer value and the next double value that the user has entered. next() is a method that will obtain from standard input the next word that has been entered by the user. Let’s assume that we need to output the type of car that the user is calculating the MPG for. We will need a new container that is a String data type (integer and double are the data types of the containers already in the program. What would the declaration for the variable carType look like and where would you put it (after which line number).

2. You will need to read in the carType value from the user. What two lines will you need to have the user enter the carType value?

3. How would you change the output statements so that our final output reads:

The mileage for your xxxxxxxx car is yyyyyyyy.


where xxxxxxxx is the carType and yyyyyyyy is the calculated mileage? Write the new output statements here.

5. Read more about it – Chapter 2 will have more information about simple Java programs. (Specifically, 2.1, 2.2 and 2.3 to prepare for lab on Tuesday).

Turn in all of your worksheets to the right side of the folder along with the Exit Pass and clear your work from the board at the conclusion of class. 
