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Ballof radiusn Equivalent to WP5 Wordproblem in Tgs Union Equality problem does ITwi'Mofpathsfromid
Given G SIR of length3h sameas Mlw wi id

sus swords in Sus determine which paths in Cayley
graph are loops

T sus G F algorithmto drawballofradius
n in the Cayleygraph

WordProblem Dehn Determine first example G Lab I absbe 57L
if a given we 505 solutionto WP exponent sum

has Mw id Second example G La bl Fz
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solvable if there solutiontoWP freelyred

is an algorithm BSCmmy harder latertodan








 A simple example of a group with unsolvable word problem

Donald J. Collins



How can WP be hard

72 example To have unsolvable WP
must bethat short words

µ

need many relations which

makethe word muchlonger
beforegetting shorter

relations
eusshgiung9

ms

DehnffftionsGiven a word w with Mw id
can makeit monotonically

shorterusingrelations



WordProblemfor1354,2 Bf Lasttime welldef fHat fla2

Bsu 2 a.tl fat sa Suri f ft Kant fan Xt 42k

Let G linear fns g IR IR f an ga Ex
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Prof F is an isomorphism Replace with a

for f has solvableWP evaluate far Eventually an n so



Example

ta't at a'Eat'at
w w w

at a Uhoh

a4aaat at
This shows

If exp sumontisO
conjbut conj n

then w a

ta't a

alla
15
a



Cayley graph for 1354,2 Poll shortestpathto a

Mini

a a a a
7 7 7

finetyt

tht at

na

id a Twopathoflength11 A


















