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Howson's Tin examples

Thin 7.32 1954
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Consider 11 62 b s FaI f G It fg subgps
of E then GriH is fg L reduced words in a b ai b

corresponding to elts of H
Originalproof algebraictopology s a b a i b

Languages

5 x Xn alphabet

s words of finitelength in S

Any subset Lss is called a language



Language
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Deterministic FSA Tidying up a FSA
FSA with last

one start state time
Lemmal L accepted by Det FSA

no edges w emptylabel L acceptedby complete det FSA

s 1 edge with a given
letter startingfromeach Lemmy Lace by non det FSA
vertex

regular languages
L ace by Det FSA

Complete 1 in 3rd bullet In otherwords FSAs detFsbs

compl det FSAs all give same

languages ie regularlang's



Lemmy Lace by non det FSA Let D be FSA with

Lace by Det FSA VerticesVCD P VM 0
Bf Given FSA M want to EdgeI Let Us u VBe V D

make it satisfy the3 bulletPts
y µ

vie NN
without changing theaccepted lanes For each aes f alphabet
we'll justdo 3rd bullet Make an a edge from U to

s 1 edge with a given
bullet

V veVM F a edge

letter startingfromeach fromVito V
vertex Startstate start states inn

states dtsofPHIMDcont accepts
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Automatonversionof Howson'sThw Bf Toggleacceptnonaccept

ThmIl Say K LES are Reg
States

languages Then so are example L ai i even

silk on
KUL
kn L SayMkNc FSA forK L
KL WKWL WKEK with
L't LULLULLLU then Mkuhh is a FSA

for Kul Apply the26mm
reg lang is automaton versionof fig kn L 5 14545 v SIL

Apply



Regular rs finitegen Example I1 62 b

Isis isis
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His imageof reg lang bf a

Lscs i Is 0 00
under it T H O O Tag

at f b thaIdeaof Pfi Generatorsfor H
andquoinsfowgcircuits in M starttoaccept
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finitely many

Circuits b b bae b a b a bai

sinceMi'sfinite b ba2 generate It



Freely reducing a language µ accepts all thewords tf did
Lemm 3 L reg lang over 5 plus their freely reducedVersion

R lang obtained fromL by Let Ks languageofad freely
freely reducing reduced words in 5

Then R is regular K is regular exercise

Pf Say h givenby FSA M R K n LIM

If we see oto
By Thin R regular

add emptyedge

n



Pf of Howson's thm OtherThan LH n Lk regular

H K fingen subgpsof Fn eHsof Hnk

H K are images of reglang's
Thm Hnk fin gen

LH Lk byThin

By Lemma3 we may assume

LH Lk consistof freely red
words which are exactlyelts

of H K need a freegpforthis
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