Or: Sometimes life is not decidable
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» Fix a finite |alphabet S = {a, b,...} <« free group on S
B A group word in S is a finite concatenation of symbols from SU S~! = {a*! b1 ..}

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



Words for groups
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» Every group is a |quotient of a free group

e

» We thus get the notion of words for a group

» | Difference to the free groups: we now might have w = w’



The word problem

a’b
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» 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

{ a,be,depgrtk |
10

p'a = ap, pacqr = rpeaq, ra = ar,
p'%b = bp, pradg®r = rp*dag®, rh = br,
p'c = ep, pheg*r = rptebg?, re = cr,
p'’d = dp, p'bdgr = rp*dbg*, rd = dr,
pe = ep, pPeeg’r = rpecaq®,  re =er,
ag"’ = qa, PPdeg®r = rpPedbg®,  pt = tp,
bg'! = gb, pedeq’r = rpledeeq’, gt = tq,
eq" = qc, pea’r =mpla’y’,

dq"® = ¢d, P dag®r = rp?at e,

eq" = ge, a talk = ka *ta® )

» Undecidable roughly means that you cannot find an algorithm to check
whether w = w'



Most groups = dragons
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» 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 - groups and forget about the dragons



| hope that was of some help.



