“Until [the observed effects] filter down into the lower
atmosphere, computer models will struggle to accurately
predict our surface weather in the coming weeks. Even
once this does happen, small errors in the forecast
simulations could result in very different weather a few
days ahead.”

https://www.bbc.co.uk/weather/features/55662527
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Vi — Number of Quizzles in year nn

Yo — Starting number of Quizzles
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Vn+1 = KYn
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xn — The proportion of the maximum number
of Quizzles that there are in year n

(For example, x; = 0.5 means that in year 3
the population of Quizzles is half of the
maximum possible population)
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Xn+1 = KxXp(1 — xp)
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Xn+1 = an(l — xn)

If xo = 0.3 whatis xq, x, and x3?
What happens as the years increase?
What if you started with a different x,?
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1. Can you find a parameter where the population dies out?

2. Can you find a parameter so that the population settles to
a non-zero constant value?

3. Can you find a parameter so that the population
eventually oscillates between two values? Or eventually
cycles between three or four values?

4. Why have we chosen 0 and 4 as limits for the k slider?
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Xn+1 = L.3xp (1 — xp)
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Xn+1 = 3.9%p (1 — xp)
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Xn+1 = 3.7xp (1 — xp)

0.6

IN

A% UNIVERSITY OF

@Y CAMBRIDGE

Mathematical Institute



Xn+1 = 3.7xp (1 — xp)
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Xn+1 = 3.7xp (1 — xp)
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Logistic Map

Xn+1 = kxn(l — xn)
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Some ideas to explore further:
* You could explore the maths of the logistic map further.

* You could research the use of maths in studying population
dynamics

* You could research the maths in weather forecasting.

* You could explore other applications where maths is used to
make predictions.

* You could explore the mathematical concept of Chaos further.

Send us your work: nrich.maths.org/14850
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https://nrich.maths.org/14850

Twitter: @OxUniMaths, @nrichmaths, @BeCambridge

Facebook:
www.facebook.com/OxfordMathematics

www.facebook.com/plusmagazine

Instagram: www.instagram.com/oxford.mathematics

YouTube:
Oxford Mathematics:
www.youtube.com/channel/UCLnGGRG uGSPLBLzyhg8dQ

Maths Millennium Project: www.youtube.com/user/MMPmaths
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Websites:

* Oxford Online Maths Club: https://www.maths.ox.ac.uk/r/club

* Oxford Mathematics Public Lectures:
https://www.maths.ox.ac.uk/events/public-lectures-events

* STEP support programme: https://maths.org/step/welcome

e Oxford mailing list sign up:
http://www.stats.ox.ac.uk/outreach/sign-up/

* Nrich newsletter sign up: https://nrich.maths.org/newsletter

* Oxford Mathematical Institute: https://www.maths.ox.ac.uk/

* Cambridge Maths Faculty: https://www.maths.cam.ac.uk/
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