CS139 – Algorithm Development

Lab 2 – Algorithms without the Computer



Jan 23, 2003


Lab Assignment 3 – Algorithms w/o Computer

You will be working both in groups and as individuals for this assignment.  

For the individual exercises, use a clean sheet of paper with your name, section number and date at the top.  Section 1 = 12:30 start time, Section 2 = 2pm start time.

Individual Exercises – Following algorithms (15 minutes)

Note:  If you need help from a classmate, you are free to request help.  Lab exercises are learning experiences, not tests.

Example 1.
Execute the following algorithm (be the computer, but don’t do it on the computer).  

algorithm “Metric Conversion”




1. Create a labeled space on the paper labeled “miles”.  Ex:
miles

2. Ask your neighbor for a whole number between 1 and 50.

3. Record this answer in the labeled space for miles.

4. Create a labeled space on the paper labeled “kilometers”.

5. Multiply the number in miles by 1.609.  (You may use the calculator in Accessories if you need to).

6. Round this number to the nearest tenth of a kilometer and record the results in the labeled space called kilometers.

7. Print a line on the paper beginning with the literal, “The number of kilometers in “, followed by the value in the miles space, followed by the literal, “ miles is “, followed by the value in the kilometers space.

Example 2.
Execute the following algorithm and answer the questions below.

1. Average the list of numbers below from the line labeled “input”.

a. Sum the list of numbers.

i. Write the first number on the paper.

ii. While you have not written down all of the numbers

1. write the next number on the paper directly beneath the previous number, justified by the decimal point  (all decimal points should vertically line up).

iii. Draw a line under the last number written

iv. Sum the numbers, writing the result beneath the line drawn in the prior step.

b. Divide the Sum obtained in step a by the constant 5 and write the number on the paper in a temporary holding location.

2. Print your results on the paper.
a. Write a descriptive message.

i. On an empty line directly underneath the sum, write:

“The average of this list of numbers is: “

b. Write the result.

i. Directly to the right of the message in step 2.a.i and on the same line, write the result of the division.

input:  25.8
198
33
45
19
26.7

Questions to answer about task 2:

1. What kinds of structures are used in this algorithm?  Choices include:

a. Sequence – you follow the first step in the sequence, then the second, etc.

b. Decision – based on a question or condition, you may select only one action to take.

c. Looping – you execute (carry out) one or more steps multiple times.

d. Abstraction – One instruction actually has multiple steps, usually found in another location or as sub-steps to the primary instruction.

2. Is this algorithm correct (does it lead to the correct calculation of an average)?  If so, why?  If not, how would you change it?  Provide the step number you would change and provide the changes.
Group Exercise - General Instructions
 Anticipated duration

	Design phase (design an algorithm to solve the problem)
	15 minutes

	Testing phase (test other groups’ algorithms)
	15 minutes

	Wrap up
	10 minutes


One person in the group will be the “scribe”.    Write the name of each of the members of your group in the space provided.  

Design Phase:  To begin, read your assigned problem.  Take 2 minutes for each student to think SILENTLY about how he/she might go about solving this problem.  Feel free to make notes.  Then, in turn, each person in the group will share her/his algorithm, while all other group members listen attentively.  After each person has had his/her turn, discuss the solutions. Create a group solution that the group would like to offer to solve the problem.  Write the solution on the group worksheet.

Be sure to test your algorithm, trying to see the solution from other students’ perspectives.  
Testing Phase:  When you have finished, swap algorithms (and props if necessary) with another group.  Test their solution.  If the algorithm fails, under what condition(s) does it fail?  How would your group change it?   Draw a line on the instruction sheet following the original instructions and record your notes on the instruction sheet, directly beneath the line.  Use the back if necessary.   

Continue to swap and test other algorithms until the allotted time is up.  When announced, return the solutions to the originating team.

Reference Sheet with all Exercises

Algorithm Group Exercise 1:

Given a piece of plain paper, write the instructions for making a paper airplane (you may choose the style).  Assume your audience can read and follow basic instructions (such as “fold the piece of paper in half, lengthwise”).  Be careful about ambiguous instructions.  

Algorithm Group Exercise 2:

Given a phone book, write the algorithm for finding a list of businesses that provide a particular service.  In designing your algorithm, be sure that you account for cases where the type of service or business might not be listed where you expect (ie. lawyers) as well as ones that do, such as Upholsterers, and ones that have subheadings, like Computers.
Algorithm Group Exercise 3:

Given a set of Lego™ blocks, write an algorithm for separating the blocks by color, then organizing the blocks in ascending order of size.    Develop your algorithm using one set of blocks and then try it with the second set and adjust accordingly.  Testing groups should also test both sets.  (Note:  you will need to include some definition of size, since in some cases, the size might not be obvious.  You may use any definition you choose for size.)

Algorithm Group Exercise 4:

Given a deck of cards that is not complete, write the instructions for discovering which card is missing.  You may assume that your audience understands cards, suits, and values.



















