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                      What’s the use of chaos?
                              How much can we predict?

In this sheet we will look at some questions about how well we can predict things, how well we can make predictions given data and have a look at a bit of chaos. Predictability and chaos lie, for example, at the heart of our understanding of weather and climate change. Try any questions that you like. If you get bored you can have fun swinging the chaotic pendulum.
1.  List some things that (a) we can predict with certainty (b) we can predict with reasonable certainty (c) we cannot predict.

2. Do you think that we can predict the future climate or the future weather or the future world population? Give reasons both for and against.

3. Toss a coin from your pocket

(a) Can you predict whether it will come down heads or tails at each throw?
(b) Toss it ten times, can you predict how many heads it will come down?

(c) Now toss it 50 times. Can you predict the number of heads. Compare with a friend.

Predicting the weather is a bit like (a). Predicting the climate is more like (c). Whilst it is hard to predict some things (like next week’s weather) it is easier to predict general trends.

4.  A famous problem in prediction is the Monty Hall problem. A game show host shows you three doors, which she knows lead to three prizes. One has a car behind it. The other two have a goat each. You can choose any door. Once you make your choice, she  opens one door to reveal a goat.. She offers you the choice of changing which door you have chosen. Now, do you stick or change, and why?
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5. A touch of chaos
Let’s try out the population model given in the lecture Yn .  The population changes each year and one model for this is that

                                             Yn+1  = a Yn  (1 – Yn )
In year n = 0 we have Yn = 1/3.

(a) Take a = 1, and using a calculator find the values of Y1  up to Y10  (the next ten years of the population). What do you notice?

(b) Repeat this for a = 2, a = 3, a = 3.5 and a = 4.  What do you notice in each case.
(c) The case of a = 4 is especially interesting. You should find that your numbers vary almost randomly. This is chaos. Check by computing a few more values of Y.

(d) What do you conclude about how hard it is to predict the population? What about the weather?

[image: image2.jpg]




