Fun with Microsoft Excel



Fun with Microsoft Excel



Based on an idea by Matt Parker

* | saw him at a gig over the winter
* Laughed a lot
* Thought a lot...



Matt’s idea
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Colour cells according to data
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Colour cells according to data
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To cut a long story short...



To cut a long story short...
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“Cheating”...
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“Cheating”...
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Changed it slightly

 Ended up “cheating” by colouring in blocks of
three

* Didn’t use a picture of myself



Then | thought...

 The data for our images came from
somewhere else.

* Could we use the spreadsheet to generate the
data?



First example



Blocks of three numbers

Initially
x and y represent coordinates

nis O everywhere



Blocks of three numbers

Iterate:

newx: X*x—-y*y-04
newy: 2*x*y+0.6
newn: n+l1

(But only if X*Xx+y*y<4)



Then:

If x*x+y*y<4 colour block black

Otherwise colour block depending on the value of n
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It’s really a spreadsheet!
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So what was that picture?

e Juliasetfor—-0.4+0.6i



Second example



Blocks of three numbers

Initially
x and y represent coordinates

nis O everywhere



Blocks of three numbers

Iterate:

new x: X *x—y *y+ (initial x-coordinate)
newy: 2 *x*vy+(initial y-coordinate)
newn: n+l1

(But only if X*Xx+y*y<4)



Then:

If x*x+y*y<4 colour block black

Otherwise colour block depending on the value of n
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So what was that picture?

e Mandelbrot set



Third example



Blocks of two numbers

Initially

x and y represent coordinates



Blocks of two numbers

Iterate, forz=x+iy:

newz: z-—(z"3-1)/(3*z"2) (Newton —Raphson)



Then

Colour according to which is nearest out of:

1, -0.5 + 0.866i, -0.5-0.866i
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Fourth example



Blocks of two numbers

Initially

ris a random one or zero
n is a count of the neighbouring 1s



Blocks of two numbers

Iterate:

1 changes to 0 if n<2 or n>3
0 changes to 1 if n=3



Then

Colour black (r=0) or white (r=1)
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