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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:",good,"reducible:",reducible,"pINPs 
exist",pnielsen, "finite order:",perm 

       

a->BBaBBacABaBAbaCAbbAbbAbaCAbbAbAbaCAbbAbbAbaCAbbAbAbaCAbbAbbABB\
aBBacABaBBaBBacABaBaBBacABaBBaBBacABabAbaCAbbAbAbaCAbbAbbAbaCAbbAbAb\
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', 4]
Fold:  ('a', 'C')  common prefix 
bcbcabbcbcabcabbcbcabcaBACBACBCBBACBACBCBBACBCbcbcabcaBACBACBCBBACBA\
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->ABABCBBABABCBBABCBABABCBBABABCBcbabbcbababbcbababABABCBcbabbcb\
ababbcbababABABCBBABABCBBABCBABABCBBABABCBBABCB,
c->ABABCBBABABCBBABCBABABCBBABABCBcbabbcbababbcbababABABCBcbabbcb\
ababbcbababABABCBBABABCBBABCB
83.7853076483445?
Multifold:  [['a', 1], ('b', 'A')]
Safe Fold:  ('b', 'A')  avoiding  ['a', 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->BABDCBABABDCBDBABABDCBDcdbabdbcdbababdbcdbababdABABDCBDcdbabdb\
cdbababdbcdbababdABABDCBDBABABDCBDBABDCBABABDCBDBABABDCBDBABDCBD,
c->dABABDCBDBABABDCBDBABDCBABABDCBDBABABDCBDcdbabdbcdbababdbcdbab\
abdABABDCBDcdbabdbcdbababdbcdbababdABABDCBDBABABDCBDBABDCBD,
d->dABABDCBDBABABDCBD
77.2004190978145?
Multifold:  [['a', 6], ('d', 'C')]
Safe Fold:  ('d', 'C')  avoiding  ['a', 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->BABDCBABABDCBDEBABABDCBDEcdbabedbcdbababedbcdbababedABABDCBDEc\
dbabedbcdbababedbcdbababedABABDCBDEBABABDCBDEBABDCBABABDCBDEBABABDCB\
DEBABDCBDE,
c->edABABDCBDEBABABDCBDEBABDCBABABDCBDEBABABDCBDEcdbabedbcdbababe\
dbcdbababedABABDCBDEcdbabedbcdbababedbcdbababedABABDCBDEBABABDCBDEBA\
BDCB, d->ABABDCBDEBABABDCBDE, e->ed
77.14530740078947?
Multifold:  [['a', 7], ('c', 'B')]
Safe Fold:  ('c', 'B')  avoiding  ['a', 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->fBAfBAfBDCBDEfBAfBAfBDCBDEfBAfBDCF,
b->fBAfBDCBAfBAfBDCBDEfBAfBAfBDCBDEfcdbFabFedbcdbFabFabFedbcdbFab\
FabFedAfBAfBDCBDEfcdbFabFedbcdbFabFabFedbcdbFabFabFedAfBAfBDCBDEfBAf\
BAfBDCBDEfBAfBDCBAfBAfBDCBDEfBAfBAfBDCBDEfBAfBDCB,
c->AfBAfBDCBDEfBAfBAfBDCBDEfBAfBDCBAfBAfBDCBDEfBAfBAfBDCBDEfcdbFa\
bFedbcdbFabFabFedbcdbFabFabFedAfBAfBDCBDEfcdbFabFedbcdbFabFabFedbcdb\
FabFabFedAfBAfBDCBDEfBAfBAfBDCBDEfBAfBDCB,
d->AfBAfBDCBDEfBAfBAfBDCBDE, e->ed, f->ed
77.0975368439764?
Multifold:  [['a', 2], ('b', 'A')]
Safe Fold:  ('b', 'A')  avoiding  ['a', 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->fBAfBAfBGDCBGDEfBAfBAfBGDCBGDEfBAfBGDC,
b->BAfBGDCBAfBAfBGDCBGDEfBAfBAfBGDCBGDEfcdgbFabFedgbcdgbFabFabFed\
gbcdgbFabFabFedgAfBAfBGDCBGDEfcdgbFabFedgbcdgbFabFabFedgbcdgbFabFabF\
edgAfBAfBGDCBGDEfBAfBAfBGDCBGDEfBAfBGDCBAfBAfBGDCBGDEfBAfBAfBGDCBGDE\
fBAfBGDCBG,
c->gAfBAfBGDCBGDEfBAfBAfBGDCBGDEfBAfBGDCBAfBAfBGDCBGDEfBAfBAfBGDC\
BGDEfcdgbFabFedgbcdgbFabFabFedgbcdgbFabFabFedgAfBAfBGDCBGDEfcdgbFabF\
edgbcdgbFabFabFedgbcdgbFabFabFedgAfBAfBGDCBGDEfBAfBAfBGDCBGDEfBAfBGD\
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->fBAfBAfBDCBDEfBAfBAfBDCBDEfBAfBDC,
b->BAfBDCBAfBAfBDCBDEfBAfBAfBDCBDEfcdbFabFedbcdbFabFabFedbcdbFabF\
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abFedAfBAfBDCBDEfcdbFabFedbcdbFabFabFedbcdbFabFabFedAfBAfBDCBDEfBAfB\
AfBDCBDEfBAfBDCBAfBAfBDCBDEfBAfBAfBDCBDEfBAfBDCB,
c->AfBAfBDCBDEfBAfBAfBDCBDEfBAfBDCBAfBAfBDCBDEfBAfBAfBDCBDEfcdbFa\
bFedbcdbFabFabFedbcdbFabFabFedAfBAfBDCBDEfcdbFabFedbcdbFabFabFedbcdb\
FabFabFedAfBAfBDCBDEfBAfBAfBDCBDEfBAfBDCB,
d->AfBAfBDCBDEfBAfBAfBDCBDEf, e->ed, f->ed
77.0964014160378?
Multifold:  [['a', 13], ('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->BAeBDCBAeBAeBDCBDBAeBAeBDCBDcdbEabdbcdbEabEabdbcdbEabEabdAeBAe\
BDCBDcdbEabdbcdbEabEabdbcdbEabEabdAeBAeBDCBDBAeBAeBDCBDBAeBDCBAeBAeB\
DCBDBAeBAeBDCBDBAeBDCB,
c->AeBAeBDCBDBAeBAeBDCBDBAeBDCBAeBAeBDCBDBAeBAeBDCBDcdbEabdbcdbEa\
bEabdbcdbEabEabdAeBAeBDCBDcdbEabdbcdbEabEabdbcdbEabEabdAeBAeBDCBDBAe\
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->BDCABDCDCDBDCABDCABDCDCDBDCDBDCABDCABDCDCDBcdbacdbdcdbdcdcdbac\
dbacdbdcdbdcdcdbacdbacdbdABDCABDCDCDBcdbacdbdcdbdcdcdbacdbacdbdcdbdc\
dcdbacdbacdbdABDCABDCDCDBDCDBDCABDCABDCDCDBDCDBDCABDCDCDBDC,
d->ABDCABDCDCDBDCDBDCABDCABDCDCDBDCD
73.20563858945264?
Multifold:  [['c', 43], ('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->ABDCBABDCBDCBDBDCBDBDCBABDCBABDCBDCBDcdbabcdbdbcdbdbcdbcdbabcd\
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babcdbdbcdbdbcdbcdbabcdbabcdbdABDCBABDCBDCBDcdbabcdbdbcdbdbcdbcdbabc\
dbabcdbdbcdbdbcdbcdbabcdbabcdbdABDCBABDCBDCBDBDCBDBDCBABDCBABDCBDCBD\
BDCBDBDCBABDCBDCBDBDCB,
d->ABDCBABDCBDCBDBDCBDBDCBABDCBABDCBDCBDBDCBD
72.99758349393871?
Multifold:  [['c', 37], ('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->DEBDECEBABDECEBABDECEBDECEBDEBDECEBDEBDECEBABDECEBABDECEBDECEB\
DEBDECEBDEBDECEBABDECEBDECEBDE, b->BDECEBABDECEBDECEBDEBDECEB,
c->Dcedbabecedbedbecedbedbecedbecedbabecedbabecedbedbecedbedbeced\
becedbabecedbabecedbedABDECEBABDECEBDECEBDcedbabecedbedbecedbedbeced\
becedbabecedbabecedbedbecedbedbecedbecedbabecedbabecedbedABDECEBABDE\
CEBDECEBDEBDECEBDEBDECEBABDECEBABDECEBDECEBDEBDECEBDEBDECEBABDECEBDE\
CEBDEBDECEB, d->DEBDECEBDE,
e->ABDECEBABDECEBDECEBDEBDECEBDEBDECEBABDECEBABDECEBDECEB
72.5581316284908?
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->DfEBDfECEBABDfECEBABDfECEBDfECEBDfEBDfECEBDfEBDfECEBABDfECEBAB\
DfECEBDfECEBDfEBDfECEBDfEBDfECEBABDfECEBDfECEBDfE,
b->BDfECEBABDfECEBDfECEBDfEBDfECEB,
c->DfceFdbabeceFdbeFdbeceFdbeFdbeceFdbeceFdbabeceFdbabeceFdbeFdbe\
ceFdbeFdbeceFdbeceFdbabeceFdbabeceFdbeFdABDfECEBABDfECEBDfECEBDfceFd\
babeceFdbeFdbeceFdbeFdbeceFdbeceFdbabeceFdbabeceFdbeFdbeceFdbeFdbece\
FdbeceFdbabeceFdbabeceFdbeFdABDfECEBABDfECEBDfECEBDfEBDfECEBDfEBDfEC\
EBABDfECEBABDfECEBDfECEBDfEBDfECEBDfEBDfECEBABDfECEBDfECEBDfEBDfECEB\
, d->E,
e->ABDfECEBABDfECEBDfECEBDfEBDfECEBDfEBDfECEBABDfECEBABDfECEBDfEC\
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->DfGEBDfGECGEBABDfGECGEBABDfGECGEBDfGECGEBDfGEBDfGECGEBDfGEBDfG\
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ECGEBABDfGECGEBABDfGECGEBDfGECGEBDfGEBDfGECGEBDfGEBDfGECGEBABDfGECGE\
BDfGECGEBDfGE, b->BDfGECGEBABDfGECGEBDfGECGEBDfGEBDfGECGEB,
c->fcegFdbabegcegFdbegFdbegcegFdbegFdbegcegFdbegcegFdbabegcegFdba\
begcegFdbegFdbegcegFdbegFdbegcegFdbegcegFdbabegcegFdbabegcegFdbegFdA\
BDfGECGEBABDfGECGEBDfGECGEBDfcegFdbabegcegFdbegFdbegcegFdbegFdbegceg\
FdbegcegFdbabegcegFdbabegcegFdbegFdbegcegFdbegFdbegcegFdbegcegFdbabe\
gcegFdbabegcegFdbegFdABDfGECGEBABDfGECGEBDfGECGEBDfGEBDfGECGEBDfGEBD\
fGECGEBABDfGECGEBABDfGECGEBDfGECGEBDfGEBDfGECGEBDfGEBDfGECGEBABDfGEC\
GEBDfGECGEBDfGEBDfGECGEB, d->E,
e->ABDfGECGEBABDfGECGEBDfGECGEBDfGEBDfGECGEBDfGEBDfGECGEBABDfGECG\
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->DEBDECEBABDECEBABDECEBDECEBDEBDECEBDEBDECEBABDECEBABDECEBDECEB\
DEBDECEBDEBDECEBABDECEBDECEBDE, b->BDECEBABDECEBDECEBDEBDECEB,
c->cedbabecedbedbecedbedbecedbecedbabecedbabecedbedbecedbedbecedb\
ecedbabecedbabecedbedABDECEBABDECEBDECEBDcedbabecedbedbecedbedbecedb\
ecedbabecedbabecedbedbecedbedbecedbecedbabecedbabecedbedABDECEBABDEC\
EBDECEBDEBDECEBDEBDECEBABDECEBABDECEBDECEBDEBDECEBDEBDECEBABDECEBDEC\
EBDEBDECEB, d->EBDECEBDE,
e->ABDECEBABDECEBDECEBDEBDECEBDEBDECEBABDECEBABDECEBDECEBD
72.5572724907789?
Multifold:  [['c', 83], ('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->DEBDECEBDABDECEBDABDECEBDECEBDEBDECEBDEBDECEBDABDECEBDABDECEBD\
ECEBDEBDECEBDEBDECEBDABDEC, b->BDECEBDABDECEBDECEBDEBDECEB,
c->cedbadbecedbedbecedbedbecedbecedbadbecedbadbecedbedbecedbedbec\
edbecedbadbecedbadbecedbeABDECEBDABDECEBDECEBDcedbadbecedbedbecedbed\
becedbecedbadbecedbadbecedbedbecedbedbecedbecedbadbecedbadbecedbeABD\
ECEBDABDECEBDECEBDEBDECEBDEBDECEBDABDECEBDABDECEBDECEBDEBDECEBDEBDEC\
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->EBECEBABECEBABECEBECEBEBECEBEBECEBABECEBABECEBECEBEBECEBEBECEB\
ABEC, b->EBECEBEBECEBABECEBECEBEBECEB,
c->cebabecebebecebebecebecebabecebabecebebecebebecebecebabecebabe\
cebeABECEBABECEBECEBcebabecebebecebebecebecebabecebabecebebecebebece\
becebabecebabecebeABECEBABECEBECEBEBECEBEBECEBABECEBABECEBECEBEBECEB\
EBECEBABECEBECEBEBECEB,
e->ABECEBABECEBECEBEBECEBEBECEBABECEBABECEBECEB
72.49487434273410?
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->EBECEBABECEBABECEBECEBEBECEBEBECEBABECEBABECEBECEBEBECEBEBECEB\
ABEC, b->EBECEBEBECEBABECEBECEBEBECEB,
c->cebabecebebecebebecebecebabecebabecebebecebebecebecebabecebabe\
cebeABECEBABECEBECEBcebabecebebecebebecebecebabecebabecebebecebebece\
becebabecebabecebeABECEBABECEBECEBEBECEBEBECEBABECEBABECEBECEBEBECEB\
EBECEBABECEBECEBEBECEB,
e->ABECEBABECEBECEBEBECEBEBECEBABECEBABECEBECEB
Irreducible representative
full_output.txt

print f.periodic_nielsen_paths() 

       []

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