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FRACTALS
Global Maths Lesson
10 October 2019

What is a fractal?
A fractal is a shape, or curve, that is
made up of lots of copies of itself.

The copies have to get smaller and
smaller or else the shape would grow to
be unmanageably large.
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Fractals in Nature
Bacteria
Fern drawn by a simple computer code that
repeats the same command over and over again.

Photo of fern

By including
random small
variations the
computer
produces
images that
look more
realistic.

Veins in a leaf

Fractals in Nature

Rivers
Picture from space - rivers in the snow

Rivers
Lightning
Coastlines
Trees
Root systems
Ferns
Broccoli
Lungs
Vascular system
…
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Fractals in Nature
Tree

Coastline
Zooming in you see
more and more
detail, and smaller
copies of the same
patterns within the
bigger picture.

Lightning

Mountains
Nature does not make
identical copies but
mathematics does.

Clouds

3

27/09/19

Fractals in Nature
People breathe out, trees breathe in and vice versa

Fractals in Nature

3 fractal systems: veins, arteries and lungs.
These structures, with limited volumes and very large surface areas,
provide the surfaces for the exchange of oxygen from the lungs
to the bloodstream and carbon dioxide back into the lungs.
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SIERPINSKI TETRAHEDRON
Guinness World
Record
Balloon Model
March 2014

STAGES

5

To raise money for
bursaries for
teachers to attend
AIMSSEC courses.
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Stage 5
Height 6.5 metres

3
2
1

How 3many
dimensions
dimensions?

SIERPINSKI TRIANGLE
But you have to imagine shrinking the triangles back to the stage 0 size each time.

A fractal is INFINITE
Imagine this pattern growing outwards forever getting

bigger, as in the poster.

Then by continually shrinking it back to the original size we see the pictures above.
In the pictures above, the white triangles are holes in the Stage 0 black triangle.
If this process is repeated for ever making more and more holes in the black triangle
we get the 2 dimensional fractal called the Sierpinski Triangle or Gasket.
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Mandelbrot and Julia Sets
Mandelbrot set.
Each point of
this set
corresponds to a
different value of
c and a
different Julia set.

Julia set.
Each c has a different
Julia set.

The equation leading to these sets is F(z) = z2 + c
z is a complex number representing a point in the plane and c is a constant.
This mapping z -> F(z) is repeated over and over again mapping the point z
to a sequence of different positions.
For more explanation and to see the sets in detail go to
https://www.youtube.com/watch?v=MAzYWM7Yf4U
or just google ‘animation of Mandelbrot set’.

Poster of the Sierpinski Triangle – class activity
In the 30-minute lesson the class will make a poster
1. You will need a large backing sheet and glue (flip chart
paper is ideal).
2. Make copies of the stage 3 triangle for learners to
colour in, one for each child, who should colour the
triangle using just one colour.
3. Make a poster of a stage 6 triangle with 27 of the
children’s stage 3 triangles (see next slide).
4. Each child can stick their own triangle in place guided
by the teacher.
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Related mathematical classwork:
geometry of equilateral triangle,
area, enlargements, scale factors,
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Poster of the Sierpinski Triangle
In the 30-minute lesson the class will make a poster
Stick 3 stage 3 triangles on a backing sheet
to make a stage 4 triangle.

Stage 5 9 stage 3 triangles

Stage 4

Stick 6 more stage 3 triangles on the
backing sheet so that the 9 stage 3’s
together make a stage 5 triangle.

Stage 3
Stage 2

Stick another 9 stage 3 triangles at the
same level and another 9 above so that the
27 stage 3’s together make a stage 6
triangle.
If several classes can work together, and
you have enough space, then 3 stage 6
triangles (81 children’s triangles) can be
combined to make a stage 7 and so on and
on forever...

Stage 6

27 stage 3 triangles

Stage 5

Stage 4
Stage 3

Poster of the Sierpinski Triangle
In the 30-minute lesson the class will make a poster
Stage 7 (81)

The number of stage 3 triangles
needed for each stage is given here.
You need a backing sheet at least
120 centimetres wide and 105 high
for stage 7 and we recommend
140 by 125 cm or more.

Stage 6 (27)

Stage 5 (9)

Stage 4 (3)
Stage 3
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