
What is...the Novikov–Boone–Britton theorem?

Or: Sometimes life is not decidable



Words for free groups

F2 ↭ , A = a−1,B = b−1

▶ Fix a finite alphabet S = {a, b, ...} ↭ free group on S

▶ A group word in S is a finite concatenation of symbols from S ∪ S−1 = {a±1, b±1, ...}

▶ Example For S = {a, b} some words are illustrated above



Words for groups

Z2 ↭ , ab = ba

▶ Every group is a quotient of a free group

▶ We thus get the notion of words for a group

▶ Difference to the free groups : we now might have w = w ′



The word problem

D8 ↭ , ab = ba3

▶ Word problem Can we decide whether two words represent the same element?

▶ Example Above we have ab = baaa



Enter, the theorem

Finitely presented groups with undecidable word problem exist

▶ Here is an explicit example

▶ Undecidable roughly means that you cannot find an algorithm to check

whether w = w ′



Most groups = dragons

▶ It is quite difficult to explicitly find a group with undecidable word problem

▶ However, “most” groups should have an undecidable word problem

▶ As very often, we are biased towards “easy” groups and forget about the dragons



Thank you for your attention!

I hope that was of some help.


