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I: What is a group?





After walking anywhere, you 
can continue walking in any 
other direction.

After walking anywhere, you 
can always walk back.





After rotating the ball in any 
way, you can continue 
rotating the ball in any other 
way.

After rotating the ball in any 
way, you can always rotate 
it back to where it started.



A group is a collection of actions which we can do 
one after the other, each of which can be undone.



A symmetry of an object is a transformation which 
leaves it looking the same as it started. 





We can do symmetries one after the other, and any 
symmetry can always be undone.



We can do symmetries one after the other, and any 
symmetry can always be undone.

Therefore the set of symmetries of an object always 
forms a group.



Any group is also always the set of symmetries of 
some object.



    Groups                          Symmetries



II: How are groups used in 
mathematics?



A story from physics



A story from physics

Translational symmetry



A story from physics



A story from physics

Rotational symmetry



Symmetries of the universe correspond to laws of physics!



Translational 
symmetry 

Conservation of 
momentum

Rotational
symmetry 

Conservation of 
angular 
momentum



A story from topology



A story from topology

≠



A story from topology

≠



A story from topology



A story from topology



Groups are an important part of the language of 
modern mathematics and physics.





What is a group?

How are they used?



What is a group?

How are they used?



Takeaways

- Content can be organised at multiple levels
- On each level, tell a story:

- Start from somewhere the audience can relate to
- Keep a running metaphor/example
- The same principles as with any maths talk, but with a different audience!



Other work

Articles

Podcasts



Thank you!


