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Group theory and Banach-Tarski paradox
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In this talk, I wanted to give a very short introduction to my research interest and present one of the most surprising mathematical results called 
Banach-Tarski paradox. I began by giving a self-introduction about myself and about my background. Then I stated the main theorem I wanted to 
present: "It is mathematically possible to divide a unit sphere into five pieces, rotate and move them, and make a sphere out of two parts and another 
sphere out of the remaining three parts" -- Banach-Tarski 1924. For motivational purposes, I presented a similar tricky phenomenon about chocolate 
cutting using animation and explained that this trick is not satisfactory to our condition. Then I moved to the proof of the Banach-Tarski paradox and 
gave a very brief introduction to the Group Theory. The theory was too abstract, so I tried to provide as many interesting examples such as 
operations on Rubik's cube, rotating a geometric object (square, pentagon, hexagon, etc.), and numerical examples that students encounter during 
high-school mathematics class. Then, I finally explained how the Free group is constructed in two different ways: one with algebraic words, and the 
other with a Cayley graph. The latter explanation was simpler to understand because it provides an image. This illustration allowed us to understand 
the Banach-Tarski paradox for the free group. Then we used a free group action on the unit sphere to understand the original Banach-Tarski paradox.

It was very nice unique experience for me to interact with high-school students and to discuss about mathematics.




