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load_attach_path("/home/catherine/Dropbox/SageThierry/")

attach "inverse_alphabet.py"

attach "free_group.py"

attach "free_group_automorphism.py"
attach "free_group_word.py"

attach "inverse_graph.py"

attach "graph_map.py"

attach "marked_graph.py"

attach "topological_representative.py"
attach "test.py"

N=3
M=20
L=50
F=FreeGroup(N)
good=0
reducible=0
perm=0
pnielsen=0
for i in xrange(L):
print i,":",
phi=F.random_automorphism(M)
done=False
while not done:
f=phi.train_track(stable=True,relative=False)
if len(f. _strata)>1:
done=True
print "not irreducible”
reducible+=1
else:
if f.expansion_factor()==1:
done=True
print "permutation automorphism"
perm+=1
else:
pnps=f.periodic_nielsen_paths()
if len(pnps)==0:
done=True
good+=1
print "good automorphism"
else:
done=True
print "pINPs exist:",len(pnps)
pnielsen+=1
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print "good:",6good, "reducible:",reducible, "pINPs
exist",pnielsen, "finite order:", perm

a->BBaBBacABaBAbaCAbbAbbAbaCAbbAbAbaCAbbAbbAbaCAbbAbAbaCAbbAbbA
aBBacABaBBaBBacABaBaBBacABaBBaBBacABabAbaCAbbAbAbaCAbbAbbAbaCAb
aCAbbAbbA,b->aBBaBBacABaBaBBacABaBBaBBacABab, c->BBaBBacABaBBaB\
BacABaBaBBacABaBBaBBacABabAbaCAbbAbb

f=phi.train_track(True,True,True)
print f

WARNING: Output truncated!
full output.txt

135.7200662145809?

Multifold: [['a', 4], ('a', 'C")]

Safe Fold: ('a', 'C') avoiding ['a',6 4]

Fold: ('a', 'C') common prefix
bcbcabbcbcabcabbcbcabcaBACBACBCBBACBACBCBBACBCbcbcabcaBACBACBCB
CBCBBACBCbcbcabcabbcbcabcabcbcabbcbcabcabbcbcabca

Graph with inverses: a: 0->0, b: 0->0, c: 0->0

Marking: a->Ca, b->b, c->c

Edge map: a->BABABCBBABABCBBABCbcbababbcbaba,
b->ABABCBBABABCBBABCBABABCBBABABCBchabbcbababbcbababABABCBcbhabb
ababbcbababABABCBBABABCBBABCBABABCBBABABCBBABCB,
c->ABABCBBABABCBBABCBABABCBBABABCBcbabbcbababbcbababABABCBcbabb
ababbcbababABABCBBABABCBBABCB

83.78530764834457

Multifold: [['a', 1], ('b', 'A')]

Safe Fold: ('b', 'A"') avoiding ['a',6 1]

Fold: ('b', '"A') common prefix ABABCBBABABCB

Graph with inverses: a: 0->1, b: 1->0, c: 0->0, d: 0->1
Marking: a->CaD, b->db, c->c

Edge map: a->BABABDCBDBABABDCBDBABDC,
b->BABDCBABABDCBDBABABDCBDcdbabdbcdbababdbcdbababdABABDCBDcdbab
cdbababdbcdbababdABABDCBDBABABDCBDBABDCBABABDCBDBABABDCBDBABDCB
c->dABABDCBDBABABDCBDBABDCBABABDCBDBABABDCBDcdbabdbcdbababdbcdb
abdABABDCBDcdbabdbcdbababdbcdbababdABABDCBDBABABDCBDBABDCBD,
d->dABABDCBDBABABDCBD

77.20041909781457

Multifold: [['a', 6], ('d', 'C')]

Safe Fold: ('d', 'C') avoiding ['a',6 6]

Fold: ('d', 'C') common prefix d

Graph with inverses: a: 0->1, b: 1->0, c: 0->2, d: 2->1,

e: 0->2
Marking: a->eCaDE, b->edb, c->cE
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Edge map: a->BABABDCBDEBABABDCBDEBABDC,
b->BABDCBABABDCBDEBABABDCBDEcdbabedbcdbababedbcdbababedABABDCBD
dbabedbcdbababedbcdbababedABABDCBDEBABABDCBDEBABDCBABABDCBDEBAB
DEBABDCBDE,
c->edABABDCBDEBABABDCBDEBABDCBABABDCBDEBABABDCBDEcdbabedbcdbaba
dbcdbababedABABDCBDEcdbabedbcdbababedbcdbababedABABDCBDEBABABDC
BDCB, d->ABABDCBDEBABABDCBDE, e->ed

77.145307400789477

Multifold: [['a', 7], ('c', 'B')]

Safe Fold: ('c', 'B') avoiding ['a',6 7]

Fold: ('c', 'B') common prefix ed

Graph with inverses: a: 0->1, b: 1->3, c: 3->2, d: 2->1,

e: 0->2, f: 0->3

Marking: a->eCFaDE, b->edbF, c->fcE

Edge map: a->fBAfBAfBDCBDEfBAfBATBDCBDEfBATBDCF,
b->fBAfBDCBATBATBDCBDEfBATBATBDCBDEfcdbFabFedbcdbFabFabFedbcdbF
FabFedAfBATBDCBDEfcdbFabFedbcdbFabFabFedbcdbFabFabFedATfBATBDCBD
BAfBDCBDEfBATBDCBATBATBDCBDEfBATBATBDCBDEfBATBDCB,
c->AfBATBDCBDEfBAfBATBDCBDEfBAfBDCBATfBATBDCBDEfBATfBATBDCBDEfcdb
bFedbcdbFabFabFedbcdbFabFabFedATfBATBDCBDEfcdbFabFedbcdbFabFabFe
FabFabFedAfBAfBDCBDEfBATBATBDCBDEfBATfBDCB,
d->AfBAfBDCBDEfBAfBAfBDCBDE, e->ed, f->ed

77.09753684397647

Multifold: [['a', 2], ('b', '"A")]

Safe Fold: ('b', 'A") avoiding ['a',6 2]

Fold: ('b', '"A') common prefix f

Graph with inverses: a: 0->4, b: 4->3, c: 3->2, d: 2->1,

e: 0->2, f: 0->3, g: 1->4

Marking: a->eCFaGDE, b->edgbF, c->fcE

Edge map: a->fBAfBAfBGDCBGDEfBATBATBGDCBGDETBAfBGDC,
b->BAfBGDCBAfBATBGDCBGDEfBATfBAfBGDCBGDEfcdgbFabFedgbcdgbFabFabF
gbcdgbFabFabFedgAfBAfBGDCBGDEfcdgbFabFedgbcdgbFabFabFedgbcdgbFa
edgATBATBGDCBGDEfBATBATfBGDCBGDEfBATBGDCBATBATBGDCBGDEfBATBATBGD
fBAfBGDCBG,
c->gATBAfBGDCBGDEfBATBAfBGDCBGDEfBATBGDCBATBATBGDCBGDETBATBATBG
BGDEfcdgbFabFedgbcdgbFabFabFedgbcdgbFabFabFedgAfBAfBGDCBGDEfcdg
edgbcdgbFabFabFedgbcdgbFabFabFedgATBAfBGDCBGDE fBATBATBGDCBGDEfB
CBG, d->gAfBAfBGDCBGDEfBAfBAfBGDCBGDE, e->ed, f->ed,

g->f

Fusion lines: [['G', 'D']]

Keep edges: ['D']

Graph with inverses: a: 0->4, b: 4->3, c: 3->2, d: 2->4,

e: 0->2, f: 0->3

Marking: a->eCFaDE, b->edbF, c->fcE

Edge map: a->fBAfBAfBDCBDEfBAfBATfBDCBDEfBAfBDC,
b->BAfBDCBATfBATfBDCBDEfBATBATBDCBDEfcdbFabFedbcdbFabFabFedbcdbFa
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abFedAfBATBDCBDEfcdbFabFedbcdbFabFabFedbcdbFabFabFedATBATBDCBDE
AfBDCBDEfBAfBDCBATBATfBDCBDEfBATBAfBDCBDEfBATfBDCB,
c->AfBATBDCBDEfBATfBATBDCBDEfBATBDCBATfBATBDCBDEfBATBATfBDCBDEfcdb
bFedbcdbFabFabFedbcdbFabFabFedATBATBDCBDEfcdbFabFedbcdbFabFabFe
FabFabFedAfBAfBDCBDEfBATBATBDCBDEfBAfBDCB,
d->AfBAfBDCBDEfBAfBATBDCBDEf, e->ed, f->ed

77.0964014160378?

Multifold: [['a', 131, ('e', 'f')]

Safe Fold: ('e', 'f') avoiding ['a', 13]

Fold: ('e', 'f') common prefix ed

Graph with inverses: a: 0->4, b: 4->2, c: 2->2, d: 2->4,

e: 0->2

Marking: a->eCEaDE, b->edbE, c->ecE

Edge map: a->eBAeBAeBDCBDBAeBAeBDCBDBAeBDC,
b->BAeBDCBAeBAeBDCBDBAeBAeBDCBDcdbEabdbcdbEabEabdbcdbEabEabdAeB
BDCBDcdbEabdbcdbEabEabdbcdbEabEabdAeBAeBDCBDBAeBAeBDCBDBAeBDCBA
DCBDBAeBAeBDCBDBAeBDCB,
c->AeBAeBDCBDBAeBAeBDCBDBAeBDCBAeBAeBDCBDBAeBAeBDCBDcdbEabdbcdb
bEabdbcdbEabEabdAeBAeBDCBDcdbEabdbcdbEabEabdbcdbEabEabdAeBAeBDC
BAeBDCBDBAeBDCB, d->AeBAeBDCBDBAeBAeBDCBD, e->ed

Fusion lines: [['A', 'e']]

Keep edges: ['A']

Graph with inverses: a: 0->4, b: 4->0, c: 0->0, d: 0->4
Marking: a->CaD, b->db, c->c

Graph with inverses: a: 0->4, b: 4->0, c: 4->0, d: 0->4
Marking: a->CDaD, b->dcdb, c->dc

Edge map: a->DBDCABDCABDCDCDBDCDBDCABDCABDCDCDBDCDBDCABDCDCD,
b->BDCABDCDCDBDC,
c->BDCABDCDCDBDCABDCABDCDCDBDCDBDCABDCABDCDCDBcdbacdbdcdbdcdcdb
dbacdbdcdbdcdcdbacdbacdbdABDCABDCDCDBcdbacdbdcdbdcdcdbacdbacdbd
dcdbacdbacdbdABDCABDCDCDBDCDBDCABDCABDCDCDBDCDBDCABDCDCDBDC,
d->ABDCABDCDCDBDCDBDCABDCABDCDCDBDCD

73.205638589452647

Multifold: [['c', 431, ('b', 'c')]

Safe Fold: ('b', 'c') avoiding ['c', 43]

Fold: ('b', 'c') common prefix BDCABDCDCDBDC

Graph with inverses: a: 0->4, b: 4->0, c: 0->0, d: 0->4
Marking: a->CBDaD, b->dbcdb, c->dbc

Edge map:
a->DBDCBABDCBABDCBDCBDBDCBDBDCBABDCBABDCBDCBDBDCBDBDCBABDCBDCBD
b->BDCBABDCBDCBDBDCB,
c->ABDCBABDCBDCBDBDCBDBDCBABDCBABDCBDCBDcdbabcdbdbcdbdbcdbcdbab
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babcdbdbcdbdbcdbcdbabcdbabcdbdABDCBABDCBDCBDcdbabcdbdbcdbdbcdbc
dbabcdbdbcdbdbcdbcdbabcdbabcdbdABDCBABDCBDCBDBDCBDBDCBABDCBABDC
BDCBDBDCBABDCBDCBDBDCB,
d->ABDCBABDCBDCBDBDCBDBDCBABDCBABDCBDCBDBDCBD
72.997583493938717

Multifold: [['c', 371, ('c', 'd')]

Safe Fold: ('c', 'd') avoiding ['c', 37]

Fold: ('c', 'd') common prefix
ABDCBABDCBDCBDBDCBDBDCBABDCBABDCBDCB

Graph with inverses: a: 0->4, b: 4->0, c: 1->0, d: 1->4,

e: 0->1

Marking: a->CEBDEaDE, b->edbecedb, c->edbec

Edge map:
a->DEBDECEBABDECEBABDECEBDECEBDEBDECEBDEBDECEBABDECEBABDECEBDEC
DEBDECEBDEBDECEBABDECEBDECEBDE, b->BDECEBABDECEBDECEBDEBDECEB,
c->Dcedbabecedbedbecedbedbecedbecedbabecedbabecedbedbecedbedbec
becedbabecedbabecedbedABDECEBABDECEBDECEBDcedbabecedbedbecedbed
becedbabecedbabecedbedbecedbedbecedbecedbabecedbabecedbedABDECE
CEBDECEBDEBDECEBDEBDECEBABDECEBABDECEBDECEBDEBDECEBDEBDECEBABDE
CEBDEBDECEB, d->DEBDECEBDE,
e->ABDECEBABDECEBDECEBDEBDECEBDEBDECEBABDECEBABDECEBDECEB
72.55813162849087

Multifold: [['c', 1], ('c', 'd")]

Safe Fold: ('c', 'd"'") avoiding ['c', 1]

Subdivide edges: ['D']

Graph with inverses: a: 0->4, b: 4->0, c: 1->0, d: 2->4,

e: 0->1, f: 2->1

Marking: a->CEBDfEaDfE, b->eFdbeceFdb, c->eFdbec

Edge map:
a->DfEBDfECEBABDTECEBABDfECEBDfECEBDfEBDTECEBDfEBDfECEBABDfECEB
DfECEBDTECEBDTEBDfECEBDfEBDfECEBABDfECEBDfECEBDTE,
b->BDfECEBABDfECEBDfECEBDfEBDTECEB,
c->DfceFdbabeceFdbeFdbeceFdbeFdbeceFdbeceFdbabeceFdbabeceFdbeFd
ceFdbeFdbeceFdbeceFdbabeceFdbabeceFdbeFdABDTECEBABDTECEBDTECEBD
babeceFdbeFdbeceFdbeFdbeceFdbeceFdbabeceFdbabeceFdbeFdbeceFdbeF
FdbeceFdbabeceFdbabeceFdbeFdABDfECEBABDTECEBDTECEBDfEBDfECEBDTE
EBABDTECEBABDfECEBDTECEBDfEBDTECEBDfEBDTECEBABDTECEBDTECEBDTfEBD
, d->E,
e->ABDfECEBABDfECEBDTfECEBDTEBDTECEBDfEBDTECEBABDfECEBABDfECEBDf
EB, f->FdbeceFdbeFd

Fold: ('c', '"F') common prefix D

Graph with inverses: a: 0->4, b: 4->0, c: 3->0, d: 2->4,

e: 0->1, f: 2->3, g: 1->3

Marking: a->CGEBDfGEaDfGE, b->egFdbegcegFdb, c->egFdbegc

Edge map:
a->DfGEBDTGECGEBABDTGECGEBABDfGECGEBDTGECGEBDTfGEBDTGECGEBDfGEBD
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ECGEBABDfGECGEBABDfGECGEBDTGECGEBDfGEBDTGECGEBDfGEBDTGECGEBABDT
BDfGECGEBDfGE, b->BDfGECGEBABDfGECGEBDfGECGEBDfGEBDfGECGEB,
c->fcegFdbabegcegFdbegFdbegcegFdbegFdbegcegFdbegcegFdbabegcegFd
begcegFdbegFdbegcegFdbegFdbegcegFdbegcegFdbabegcegFdbabegcegFdb
BDfGECGEBABDfGECGEBDfGECGEBDfcegFdbabegcegFdbegFdbegcegFdbegFdb
FdbegcegFdbabegcegFdbabegcegFdbegFdbegcegFdbegFdbegcegFdbegcegF
gcegFdbabegcegFdbegFdABDfGECGEBABDTGECGEBDTGECGEBDfGEBDfGECGEBD
fGECGEBABDTGECGEBABDTfGECGEBDfGECGEBDfGEBDTGECGEBDTGEBDfGECGEBAB
GEBDfGECGEBDTGEBDfGECGEB, d->E,
e->ABDfGECGEBABDfGECGEBDfGECGEBDfGEBDfGECGEBDfGEBDTGECGEBABDfGE
EBABDfGECGEBDfGECGEB, f->gFdbegcegFdbegF, g->D

Fusion lines: [['G', 'E'], ['D"', 'f']]

Keep edges: ['E', 'D']

Graph with inverses: a: 0->4, b: 4->0, c: 3->0, d: 3->4,

e: 0->3

Marking: a->CEBDEaDE, b->edbecedb, c->edbec

Edge map:
a->DEBDECEBABDECEBABDECEBDECEBDEBDECEBDEBDECEBABDECEBABDECEBDEC
DEBDECEBDEBDECEBABDECEBDECEBDE, b->BDECEBABDECEBDECEBDEBDECEB,
c->cedbabecedbedbecedbedbecedbecedbabecedbabecedbedbecedbedbece
ecedbabecedbabecedbedABDECEBABDECEBDECEBDcedbabecedbedbecedbedb
ecedbabecedbabecedbedbecedbedbecedbecedbabecedbabecedbedABDECEB
EBDECEBDEBDECEBDEBDECEBABDECEBABDECEBDECEBDEBDECEBDEBDECEBABDEC
EBDEBDECEB, d->EBDECEBDE,
e->ABDECEBABDECEBDECEBDEBDECEBDEBDECEBABDECEBABDECEBDECEBD
72.5572724907789?

Multifold: [['c', 831, ('A', 'D')]

Safe Fold: ('A', 'D') avoiding ['c', 83]

Fold: ('A', 'D') common prefix edbecedbe

Graph with inverses: a: 0->3, b: 4->0, c: 3->0, d: 3->4,

e: 0->3

Marking: a->CEBDEaE, b->edbecedb, c->edbec

Edge map:
a->DEBDECEBDABDECEBDABDECEBDECEBDEBDECEBDEBDECEBDABDECEBDABDECE
ECEBDEBDECEBDEBDECEBDABDEC, b->BDECEBDABDECEBDECEBDEBDECEB,
c->cedbadbecedbedbecedbedbecedbecedbadbecedbadbecedbedbecedbedb
edbecedbadbecedbadbecedbeABDECEBDABDECEBDECEBDcedbadbecedbedbec
becedbecedbadbecedbadbecedbedbecedbedbecedbecedbadbecedbadbeced
ECEBDABDECEBDECEBDEBDECEBDEBDECEBDABDECEBDABDECEBDECEBDEBDECEBD
EBDABDECEBDECEBDEBDECEB, d->EBDECEBDE,
e->DABDECEBDABDECEBDECEBDEBDECEBDEBDECEBDABDECEBDABDECEBDECEBD
Fusion lines: [['B', 'D']]

Keep edges: ['B']

Graph with inverses: a: 0->4, b: 4->0, c: 4->0, e: 0->4

Marking: a->CEBEaE, b->ebeceb, c->ebec
Edge map:
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a->EBECEBABECEBABECEBECEBEBECEBEBECEBABECEBABECEBECEBEBECEBEBEC
ABEC, b->EBECEBEBECEBABECEBECEBEBECEB,
c->cebabecebebecebebecebecebabecebabecebebecebebecebecebabeceba
cebeABECEBABECEBECEBcebabecebebecebebecebecebabecebabecebebeceb
becebabecebabecebeABECEBABECEBECEBEBECEBEBECEBABECEBABECEBECEBE
EBECEBABECEBECEBEBECEB,
e->ABECEBABECEBECEBEBECEBEBECEBABECEBABECEBECEB
72.494874342734107

Train-track !

INPs: []

Graph with inverses: a: 0->4, b: 4->0, c: 4->0, e: 0->4
Marking: a->CEBEaE, b->ebeceb, c->ebec

Edge map:
a->EBECEBABECEBABECEBECEBEBECEBEBECEBABECEBABECEBECEBEBECEBEBEC
ABEC, b->EBECEBEBECEBABECEBECEBEBECEB,
c->cebabecebebecebebecebecebabecebabecebebecebebecebecebabeceba
cebeABECEBABECEBECEBcebabecebebecebebecebecebabecebabecebebeceb
becebabecebabecebeABECEBABECEBECEBEBECEBEBECEBABECEBABECEBECEBE
EBECEBABECEBECEBEBECEB,
e->ABECEBABECEBECEBEBECEBEBECEBABECEBABECEBECEB

Irreducible representative

full output.txt

print f.periodic_nielsen_paths()

[]

G=f.domain()
G.plot()
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