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How Much Maths is Too Much Maths?
 Chris Budd and Rob Eastaway
 €
 e iπ = −1
 1,1,2,3,5,8,13 …

Page 2
                        

What are we trying to achieve in a maths talk?
 • To communicate some real mathematics maybe including proof and developing an argument
 • To get the message across that maths is important, fun, beautiful, powerful, challenging, all around us and central to civilisation
 • To entertain and inspire our audience
 • To leave the audience wanting to learn more about maths and not less
 • Why is it so hard to do this?
 • What maths can we tell everyone about?
 • What is being done?
 • What works .. And what doesn’t?
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But let’s face it, we do have a problem
 • The challenge is to talk maths in a way that works with an audience and doesn’t kill them off or trivialise the subject
 • Maths genuinely is hard, can be scary, and requires thought
 • And it is extremely easy to kill off your audience
 Let−Df=f ( f ) . A weak solution of this PDEsatisfies the identity
 ∫ÑfÑy dx=∫ f ( f ) y dx } } yÎH rSub { size 8{0} rSup { size 8{1} } } \( %OMEGA \) . } {} # Assume that f \( f \) grows ital - critically is clear ¿ Sobolev embedding that $fÎH rSub { size 8{0} rSup { size 8{1} } } {} } } {¿ ¿¿
 ¿
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Things that has found to have worked
 • Starting with an application relevant to everyone’s lives and then showing the maths involved eg. Mazes, ipods, dancing
 • Being proud of our subject!
 • Surprising your audience! …. Maths is magic!
 • Linking maths to real people … all maths was invented by someone!
 • Not being afraid to show the audience a real formula or real mathematics!!!
 ...13
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1. Too Much Maths ..
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The perfect kiss€
 K =F(T +C) − L
 S

Page 8
                        

Errm….
 €
 −b ± b2 − 4ac
 2a
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Duckworth Lewis
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On average, what proportion of the washing line is painted red?
 (a) Over half
 (b) Half
 (c) Less than half
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Scale the line so that there is one bird per unit length.
 Consider a bird at b and assume b is far enough away from the ends that they make no difference.
 For any interval , then number of birds in that interval has about a Poisson distribution with parameter x. So in particular the interval is empty with probability 1 – e-x .
 Then b is the nearest bird to b' with probability e-x Paint half of the interval (b, b+x) if it is the nearest bird to b', and the whole interval otherwise. Evaluate it as a simple integral
 P x e 2x e x
 2 1 e x
 0
 ∫ dx
 x20
 ∫ 2e 2x e 3x dx
 12
 19
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On average, what proportion of the washing line is painted red?
 (a)Over half
 (b)Half
 (c)Less than half
 7/18
 On average, what proportion of the washing line is painted red?
 (a)Over half
 (b)Half
 (c)Less than half
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2. Too little maths

Page 17
                        

Constraints of TV and Radio
 (Zeeman spent 12 minutes in Lecture 2)
 Where could you prove is not rational?
 €
 2
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Magic

Page 19
                        

3. More Maths than you’d expect!!

Page 20
                        

A triangle with sides that can be written in the form n2 + 1, n2 – 1 and 2n (where n > 1) is right-angled.
 Show by means of a counter-example that the converse is false.[The full proof appears later in the book]
 From which modern, award-winning and bestselling book is this an extract?
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€
 e iπ = −1
 It is always possible to develop a mathematical argument live provided that you
 • Engage with your audience• Acknowledge the audience’s varying maths levels• Show lots of enthusiasm

Page 23
                        

Eg 1. Weather forecasting

Page 24
                        

Q. What makes up the weather?
 Air Pressure p
 Air Velocity (u,v,w)
 Air Temperature T
 Air density
 Moisture q
 Same for the oceans + ice + salt
 All affected by:
 Solar radiation S
 Earths rotation f
 Gravity g
 Mountains, vegetation
 €
 ρ

Page 25
                        

How do we forecast the weather?
 1. Make lots of observations of pressure, wind speed etc.
 2. Write down differential equations which
 tell you how these variables are related
 3. Solve the equations on a super computer
 4. Constantly update the computer simulations with new data
 http://images.google.co.uk/imgres?imgurl=http://www.metoffice.com/corporate/scitech0304/images/NEC_computer_hall.jpg&imgrefurl=http://www.metoffice.com/corporate/scitech0304/supercomputing.html&h=227&w=425&sz=26&hl=en&start=2&tbnid=hR6w6edRRzyWmM:&tbnh=67&tbnw=126&prev=/images%3Fq%3Dmet%2Boffice%2Bcomputer%26svnum%3D10%26hl%3Den%26lr%3D

Page 26
                        

Scary slide ..
 The basic equations linking all the variables were discovered by Euler and have been improved over many years
 €
 Du
 Dt+ 2 f × u+
 1
 ρ∇p+ g = ν∇ 2u,
 ∂ρ
 ∂t+∇.(ρu) = 0,
 CDT
 Dt−RT
 ρ
 Dρ
 Dt= κ h∇
 2T + Sh + LP,
 Dq
 Dt= κ q∇
 2q+ Sq − P,
 p = ρRT.
 The differential equations

Page 27
                        

EG 2. Using maths to look inside a bee-hive.. In real time
 VENTRICULUS
 HAEMOLYMPH
 0.05mm
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X-Ray
 Object
 ρ : Distance from the object centre
 θ : Angle of the X-Ray
 Measure attenuation of X-Ray R(ρ, θ)
 Source
 Detector

Page 29
                        

REMARKABLE FACT
 If we can measure R(ρ, θ ) accurately we can calculate the X-ray attenuation factor f(x,y) of the object at any point
 Knowing f tells us the structure of the object
 • Mathematical formula discovered by Radon (1917)
 • Took 60 years before computers and machines were developed by Cormack to use his formula
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Eg3: Mathematical Origami Robert Lang
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Deer Beetle
 Crease patterns are worked out using mathnematics
 • Maths is used to create origami patterns
 • We can use origami to teach maths eg. Trisecting the angle
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ROCKET BOYSOCTOBER SKY
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Twitter: @RobEastaway
 www.robeastaway.com
 Chris Budd [email protected]
 http://www.robeastaway.com/
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