CALCULATED FICTION

MATH WORKSHOP 3

October 9, 2007

For this workshop you'll be working in a group of 4 or 5.

PART I: GOING OVER THE HOMEWORK




You know.  The usual.  Make sure that each member of your group understands the solution to each question.  Spend 20-30 minutes or so doing this.
PART II: ESTIMATING THE VALUE OF (
Buffon’s Needle Problem


Buffon’s Needle Problem, which is a lot less sinister than it sounds, was first posed in the 1700s by Georges-Louis Leclerc, Comte de Buffon, and it is this: If we have a floor made of parallel strips of wood, each the same width, and we drop a needle onto the floor, what is the probability that the needle will lie across one of the lines?

If you’re good at Calculus, you can probably find the answer, which is as follows.  If we call the toothpick’s length L and the distance between any two adjacent lines d, then the desired probability is 
[image: image1.wmf]d

L

p

2

.  Actually, that’s only true when 
[image: image2.wmf]d

L

£
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Why is this interesting?  Well, we can use the answer 
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 to experimentally determine an approximation to (.  And that’s what we’re going to do now!  When 
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 the answer 
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, so we’ll make 
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 to simplify our work.

ACTIVITY


1.
Do Excursion Exercises 1-5 from the Excursion on pages 752-3 in ME.  You’ll need to make the following modifications: First, use the lined sheet that’s provided for you (ask Brian or Steven for it).  Second, you’ll need to trim your toothpicks (we have scissors) so that their length is exactly the distance between two lines on the lined sheet (that is, trim the toothpicks to make 
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).  Third, you probably won’t get 25 toothpicks, but you can make do with fewer.  
Buffon’s Noodle Problem


Also less unpleasant than it sounds, Buffon’s Noodle Problem is just like Buffon’s Needle Problem except that now the item we throw doesn’t have to be a straight line.  

ACTIVITY


2.
Get a paperclip and bend it into any flat shape you like.  (It’s important that it lay flat when you drop it.)  Drop it onto the lined sheet at least 100 times, keeping track of how many times your shape crosses any line.  (Since the unfurled paperclip is longer than the distance between two of the lines, and since the shape can have lots of bends in it, the shape may cross two or more times all at once.  If it crosses the same line twice, count that as two crossings, etc.)  Once you’ve collected your data, unfold the paperclip into a straight line and measure its length; call that length L.  Go ahead and measure d, the distance between adjacent lines on the paper, too.  There’s a nice relationship between L, d, and (; what do your data suggest that it is?  Once you have a guess that you like, spend a few minutes trying to come up with an explanation for why your guess is correct.
Squares & Circles

The Buffon method of estimating ( has a downside, which is that you probably have to take my word for it that 
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 is the right answer.  Let’s find an even more direct way to estimate (.

Get a squares & circles handout from Brian or Steven.  Drop a pencil or pen onto the handout from high enough up that you can’t aim – it’s important that the process be somewhat random.  Do it so that the marks your pen/cil leaves are spread out across the paper.  Make at least 200 marks on the handout in this way.  (It’s fine to drop several pen/cils onto the paper at once.)  Call the total # of marks n.  Now count the # of marks that lie inside some circle; call that k.  There’s something interesting to know about k/n; let’s figure out what it is.


ACTIVITY


3.
The ratio k/n gives us an approximation of the ratio of the area inside the circles to the area inside the squares.  This is the same as the ratio of the area inside one circle to the area inside one square – explain why.  Write an expression for that ratio and simplify it.  This is what your k/n approximates!  Use this information to get a new estimate of the value of (.  If the value you get is not somewhere near the actual value of (, then you probably made a mistake.
PART III: THE MONTY HALL PROBLEM


ACTIVITY


4.
Reread the discussion of the Monty Hall Problem on page 1 in ME.  Design an experiment that you can perform many times to experimentally determine your probability of winning if (1) you never switch and (2) you always switch.  (Basically you just have to find a way to simulate the described game; you may want to use some cards, which you can get from Brian or Steven.)  Perform the experiment at least 30 times each way (30 times never switching and 30 times always switching).  What can you conclude?  What are the actual probabilities of winning each way?  Try to come up with a sensible explanation for the results you see.
PART IV: MORE PROBLEMS
Work on one or both of these problems in the remaining time.  They R fun!!!!!!!!!!!!!
The Hatcheck Problem


You work the hat-check room at a fancy restaurant.  (It’s like the coat check, but for hats.  Guh.)  Trouble is, you’re real lazy, so you don’t bother to put tickets with the hats.  When people leave, you just grab a hat at random and give it to them.  Obviously you’re not very likely to give every person her/his own hat back!  But how likely is it that you won’t give anyone his/her own hat?

ACTIVITY


5.
If there are n people, find the probability that you give every single person her/his own hat.  Now design an experiment to get an estimate of how likely it is that nobody will get his/her own hat.  (It is quite easy to perform such an experiment using playing cards; assume the people are called A, 2, 3, and so on.  Then what?)  Perform your experiment at least a few dozen times with collections of 5, 8, 10, and 13 “people” (in the form of playing cards).  For each of those sizes of collections, what estimate do you get for the probability that nobody gets his/her own hat?  Do you see a pattern?
The Job Offer Problem


You’re applying for a bunch of jobs – let’s say it’s n jobs – and your objective is to get the highest salary you can.  You’re such an awesome candidate that you’re positive you’ll be offered every job you apply for.  So you should just wait to get all of the offers and then accept the one with the biggest salary, right?  But there’s a catch: when each place makes an offer, you have to accept or decline it right then.  So your problem is that you don’t get to know what all the offers are before you make your choice.  Still, your objective is to get the highest available salary.  (Let’s assume that all of the salaries are different.)

We can model this situation as follows:  There are n slips of paper in a hat, each with a different number written on it, and you don’t know in advance what the numbers are.  You pull the slips out one at a time; after each one, you have to immediately say whether to accept or reject that offer.  Your goal is to say “accept” when you pull out the one with the highest number on it.

ACTIVITY


6.
Develop a strategy to use in this situation.  How much of the time you’re your strategy result in you getting the highest offer?  (Hint:  There’s a fairly simple strategy – though not necessarily obvious or simple to find – that you can use to win more than a quarter of the time.)  Work with your group to develop the best strategy you can.
THE WRITE-UP

Your write-up is due at 5pm on Thursday (note unusual due date).  On each item of your write-up, be sure to indicate who you worked with on that problem.  

This week there’s just one item:

1. Choose one of the six activities from this workshop.  Write it up carefully, presenting your work in a clear and interesting way.  Your write-up should be at least a page long (handwritten).  The usual guidelines apply.
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