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Appendix C: Program Output




The following is the log file of a termina session conducted on April 30th, 2002 to
demonstrate the kba and kbe programs in use. Comments in the transcript are shown in red.

BEG N TRANSCRI PT

CONNECT TO publ i x. bangor . ac. uk USI NG TELNET

IR EEEEREEEEEEEEEEEEEEEEEEEEEREEREEREEEEEEEEERESRERESRESRESREREREEEESEESEESESSES

Uni versity of Wales, Bangor | Prifysgol Cynru, Bangor *
* *
* |f you have not been given | Os nad oes gennych ganiatad i*
* permission to use this machine | ddefnyddio'r peiriant ym *
* then do NOT attenpt to login. | peidiwh a ceisio gwneud. *
* oper at or @angor . ac. uk *
EEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEREEEEREEEERERERERERESRERESESRESEESEESESEESESE]

Connected from: host213-122-0-84.in-addr. bt openworld. com

SunCs 5.8

|l ogi n: mau402

Passwor d:

Last login: Sat Apr 27 20:08:54 from host213-122-0-8

Sun M crosystens Inc. SunCs 5.8 Generic February 2000

If you have any problens using this systemor software on this system
pl ease send E-mail to:
hel pdesk

explaining in sufficient detail what you require help wth.

Good Evening! There are currently 16 user(s) running 12 prograns.

LOG IN TO ' DEMO | N ORDER TO ACCESS THE PROGRAM FI LES | N THE DI RECTORY
/ mw3/ usr/1ib/freenon2/ gareth/ kbi a

publ i x: / honedi r/ mau402>r1 ogi n denop
Passwor d:
Last login: Sat Apr 27 20:07:28 from publix
Copyright (c) 1980, 1983, 1986, 1988, 1990, 1991, 1993, 1994
The Regents of the University of California. Al rights reserved.

FreeBSD 3. 3- RELEASE (MATH) #0: Wed Cct 27 18:20:43 BST 1999
Croeso i'r Ysgol Mathemateg, Prifysgol Cynru Bangor

deno: / honmedi r/ mau402> cd / ma3/ usr/1ib/freenon2/ gareth/kbia
deno: gareth/ kbia> Is -1

total 288

SrwWr--r-- 1 maud402 ma 66 Apr 30 13:21 a4.in

SrWr--r-- 1 maud02 nma 72 Apr 30 13:21 ab.in

Srwr--r-- 1 mau402 nma 77 Apr 30 13:21 adata_c2.in
srWr--r-- 1 mau402 m 13 Apr 30 13:21 adata_s3.in
Srwr--r-- 1 mau402 ma 113 Apr 30 13:22 adata_s3s4.in
SrwWr--r-- 1 maud02 ma 33 Apr 30 13:22 c2.in

SrWr--r-- 1 mau402 m 33 Apr 30 13:22 c3.in

Srwr--r-- 1 mau402 nma 11 Apr 30 13:22 edata_c2c3.in
srWr--r-- 1 mau402 m 33 Apr 30 13:22 edata_s3s4.in
Srwr--r-- 1 mau402 ma 33 Apr 30 13:22 edata_s3s4kerl.in
Srwr--r-- 1 mau402 nma 15 Apr 30 13:22 edata_s3s4dkerc3.in
Srwr--r-- 1 mau402 nma 9 Apr 30 13:22 edata_s3s4dkers3.in
-rwr--r-- 1 maud402 ma 27422 Apr 30 13:22 exanpl es. txt
SrWr--r-- 1 mau402 m 76 Apr 30 13:22 ida.in

Srwr--r-- 1 mau402 ma 78 Apr 30 13:22 idb.in
-rwxr-xr-x 1 mau402 nma 108513 Apr 30 13:22 kba*

SrWr--r-- 1 maud402 ma 1702 Apr 30 13:22 kbahel p. txt
-rwxr-xr-x 1 mau402 na 108953 Apr 30 13: 22 kbe*

SrWr--r-- 1 nmau402 m 1346 Apr 30 13:22 kbehel p.txt
Srwr--r-- 1 mau402 ma 79 Apr 30 13:22 s3.in

SrwWr--r-- 1 maud02 ma 79 Apr 30 13:23 s4.in

SrwWr--r-- 1 maud02 ma 12 Apr 30 13:23 word.in

LET US NOW LOOK AT THE HELP FI LES FOR THE TWO PROGRAMS. . .

HELP FI LE FOR THE ' kba' PROGRAM
deno: gar et h/ kbi a>nore kbahel p. t xt

khkhkkhhkhhkhhkhkhhkhhkhhkhhhhhkhhkhhhkhhkhhkhkhhkhkhkhkhkkkkkk

* HOW TO USE THE KBA PROGRAM -- QUI CK GUI DE *

EEEEEEEEEEEREEEEEEEEEEEEEEEEREESEERESESRSESEERESESESESSE]

The standard way to run the programis as follows:
on the command line, type in



kba FILE1 (FILE2) (FILE3)
e.g. 'kba s4.in'
(Normal Knut h-Bendi x on s4.in)
or 'kba s4.in adata_s3s4.in'
(I nduced Action Knuth-Bendi x)
or 'kba s4.in adata_s3s4.in word.in'
(I nduced Action Knuth-Bendi x with Exanpl e)

The three input files have the follow ng format:

FILE 1:
St andard Presentation for a nonoid.

Exanpl e of Format:

(ecpr2 ;o

Notes: First line = list of generators;
Remai ning lines = rel ators.

FILE 2: (OPTI ONAL)
Line 1: Number of Generators in M termnated by a comm.
Line 2: lImages of the M generators separated by senicol ons
(in the order that the generators appear
in the presentation file for M.
Remai ni ng Lines: The Maction on each generator of M
(again in the order that the generators
appear in the presentation file for M.
For exanple, if |X =3, then the Maction on the
generator A given by 1"A =2, 2°A =3 and 3*"A =1
is witten in the input file as 2, 3, 1,

Exanpl e of Format:

2,

D2, Cr3*DFCh2;
2, 3, 1,

1, 3, 2,

Not e: The nunbers are term nated by spaces
and there should be NO SPACES at the end of each line.

FILE 3 (OPTI ONAL):
Shoul d contain a single word (x, n) to sinplify using the
conplete rewite systens conputed in the program

Exanpl e of Format:
2, DFC\2*D;

EEEEEEEEEEEEEEEEEEEEEREEREEEREREEREEREREEEREEEEEREREEREREERERERESEESEESRESRESESEESEESES]

* See the USER MANUAL for nore information on how to use the program*

EEEEEEEEEEEEEEEEEEEEEEEEEEREREREEEEREEEREEEREERERERERERERERESEESEESEERESEESEESEESES]

HELP FILE FOR THE ' kbe' PROGRAM
deno: gar et h/ kbi a>nore kbehel p. t xt

EEEEEEEEEEEEEEEEREEREREEREEREREEREESREREEESREREESRESSES]

* HOW TO USE THE KBE PROGRAM -- QUI CK GUI DE *

khkkkhkhkhhkhhkhkhhkhhkhhkhhhhhkhhkhhhkhhkhhkhhhkhhkhkhkhkkhkkk

The standard way to run the programis as follows:
on the command line, type in

kbe FILEL (FILE2) (FILE3) (FILE4)

e.g. 'kbe s4.in’
(Normal Knut h-Bendi x on s4.in)
or 'kbe s3.in s4.in edata_s3s4.in’'
(I nduced Action Knuth-Bendi x)
or 'kbe s3.in s4.in edata_s3s4.in word.in'
(I nduced Action Knuth-Bendi x with Exanpl e)

The four input files have the follow ng format:

FILE 1 and FILE 2:
St andard Presentation for a nonoid.



Exanpl e of Fornmat:

C D c; d

(¢prz ;g

Notes: First line = list of generators;
Rermaining lines = relators.

FI LE 3:

Line 1: Inages of the M generators separated by senicol ons
(in the order that the generators appear
in the presentation file for M.

Exanpl e of Format:
Dr2; Ch3*DFCh2; dnh2; cnh2*d*en3;
Not e: There shoul d be NO SPACES at the end of the |ine.

FI LE 4:
Shoul d contain a single word (x, n) to sinplify using the
conplete rewite systems conputed in the program

Exanpl e of Format:
2, D*Cr2*D;

EEEEEEEEEEEEEEEEEEEEEEEEEEREREREEEEREEEREEEREERERERERERERERESRERESRESRESESEESEESS]

* See the USER MANUAL for nore information on how to use the program*

R R R e R R R R R R R R

LET US NOW LOOK AT SOVE OF THE I NPUT FI LES THAT WE ARE GO NG TO USE. ..

PRESENTATI ON FI LE FOR THE SYMVETRI C GROUP S(3):
deno: gar et h/ kbi a>nore s3.in

A B a; b;

A*a ;

a*rA;
B*b ;
b*B ; ;
A3
Br2 ;
(AB) "2 5

PRESENTATI ON FI LE FOR THE SYMVETRI C GROUP S(4):
deno: gar et h/ kbi a>nbre s4.in

C D c; d

Cc;
c*C ;
Ded ;
d*D ;
4
D3
(¢D"2 ;5

PRESENTATI ON FI LE FOR THE CYCLI C GROUP C(2):
deno: gar et h/ kbi a>nore c2.in

A a;

A*a ;

arA;

A2 5

PRESENTATI ON FI LE FOR THE CYCLI C GROUP C(3):

deno: gar et h/ kbi a>nore c3.in

B, b;

B*b ;

b*B ;

B"3 ;

A FILE TO STORE AN ARBI TRARY WORD FROM THE SET XxN FOR REDUCTI ON USI NG A COVPLETE REWRI TE SYSTEM
deno: gar et h/ kbi a>nbre word.in

2, (CD)"5;

| NFORVATI ON FI LE (TO BE USED I N THE ' kba' PROGRAM
FOR THE | NDUCED MONO D ACTI ON ASSOCI ATED WTH M = S(3), N = S(4), f: S(3) -> S(4) AND X = C(2):
deno: gar et h/ kbi a>nore adata_c2.in

1
i
1
1
1
1

4,
Dr2; Ch3*DFCM2; dnh2; cnh2xd*en3;
2, 3, 1,

2
.2,
2

1

=W e
W w

1 1



| NFORVATI ON FI LE (TO BE USED I N THE ' kba' PROGRAM
FOR THE | NDUCED MONO D ACTI ON ASSOCI ATED WTH M = S(3),
deno: gar et h/ kbi a>nore adata_s3s4.in

1

Dr2; Ch3*DFCN2; dnh2; cnh2xd*en3;

S

WhWN
gr s
RURO
oNoO R
NON W
ENIAR NS

1 1 1 1 1 1

| NFORVATI ON FI LE (TO BE USED I N THE ' kbe' PROGRAM

FOR THE | NDUCED MONO D ACTI ON ASSOCI ATED W TH M = S(3),
deno: gar et h/ kbi a>nbre edata_s3s4.in

Dr2; Ch3*D*CM2; dh2; cnh2*d*cn3;

| NFORVATI ON FI LE (TO BE USED I N THE ' kbe' PROGRAM

FOR THE | NDUCED MONO D ACTI ON ASSOCI ATED WTH M = C(2),
deno: gar et h/ kbi a>nbre edata_c2c3.in

B"3; b73;

VE NOW COVE TO USI NG THE PROGRAMS. . ..

N

N

S(4),

S(4),

a3),

f:

f:

f:

S(3)

S(3)

A2)

-> S(4) AND X

-> S(4) AND X

-> C(3) AND X

FI RST, WE SHALL APPLY THE ' NORVAL' KNUTH BENDI X CRI TI CAL PAI RS COVPLETI ON ALGORI THV

TO THE SYMVETRI C GROUP S(3):
deno: gar et h/ kbi a> kba s3.in

Data read in. Now processing...

Generating set for nmonoid N =
A

B

a

b

[4 generator(s)]

N is presented as foll ows:
(Aa->1)

(a A->1)

(Bb->1)

(bB->1)

(A3 -> 1)

(B2 -> 1)

(ABAB->1)

[7 rule(s)]

Now conputing a conplete rewite systemfor N.....
I'n f MonKnut hBendi x usi ng RenDups:

Pass nunber 1:
8 critical pairs added; 7 rules in the reduced set.

Pass nunber 2:
8 critical pairs added; 10 rules in the reduced set.

Pass nunber 3:
0 critical pairs added; 10 rules in the reduced set.

Nunber of passes nade = 3.
...Conplete rewrite systemfor N conputed.

This is the Conplete rewite systemfor N
(Ba->ADB)
(ar2 -> A
(aB->BA
(Br2 -> 1)
(a A->1)
(Aa->1)
(A2 -> a)
(BAB->a)
(ABA->0b)
(b -> B)

[10 rule(s)]

El ements of the nmonoid N
1

A
B
a
A

B
A

B
[6 elenent(s)]

S(3):

S(3):

C(2):



NEXT, WE SHALL APPLY THE ' NORMVAL' KNUTH BENDI X CRI Tl CAL PAI' RS COVPLETI ON ALGORI THM
TO THE CYCLI C GROUP C(3):
deno: gar et h/ kbi a> kbe c3.in

Data read in. Now processing...
Generating set for nmonoid M=

B

b

[2 generator(s)]

Mis presented as follows:
(Bb->1)

(bB->1)

(B"3 ->1)

[3 rule(s)]

Now conputing a conplete rewite systemfor M....
I'n f MonKnut hBendi x usi ng RenDups:

Pass nunber 1:
2 critical pairs added; 3 rules in the reduced set.

Pass nunber 2:
2 critical pairs added; 4 rules in the reduced set.

Pass nunber 3:
O critical pairs added; 4 rules in the reduced set.

Nunber of passes nade = 3.
...Conplete rewrite systemfor M conputed.

This is the Conplete rewite systemfor M

(b”"2 -> B)

(bB->1)

(Bb->1)

(B*"2 -> b)

[4 rule(s)]

El ements of the nmonoid M
1

B

b

[3 elenent(s)]

WE SHALL NOW APPLY THE MODI FI ED ' | NDUCED ACTI ON' KNUTH- BENDI X CRI TI CAL PAI RS COVPLETI ON ALGORI THM
IN THE SI TUATION WHERE M = S(3), N = S(4), f: S(3) -> S(4) (AS SPECIFIED IN adata_c2.in) AND X = C(2):
deno: gar et h/ kbi a> kba s4.in adata_c2.in

Data read in. Now processing...

Generating set for monoid N =
C

D

c

d

[4 generator(s)]

N is presented as follows:
(Cc ->1)

(c C->1)

(Dd->1)

(d D->1)

(C4 -> 1)

(D3 -> 1)

(CDCD-> 1)

[7 rule(s)]

Now conputing a conplete rewite systemfor N.....
I'n f MonKnut hBendi x usi ng RenDups:

Pass nunber 1:
8 critical pairs added; 8 rules in the reduced set.

Pass nunber 2:
12 critical pairs added; 16 rules in the reduced set.

Pass nunber 3:
5 critical pairs added; 18 rules in the reduced set.

Pass nunber 4:
5 critical pairs added; 21 rules in the reduced set.



Pass nunber 5:
0 critical pairs added; 21 rules in the reduced set.

Nurmber of passes nade = 5.
...Conplete rewite systemfor N conputed.

These are the Type 1 rules in the Conplete Rewite System

(c Dc D->DCr2 d)

(DcbDc->CDc D

(bDcr2dC->CDc Deg)

(bcr2 D->c

dCd->Dc
c
D

Qo

DCd ->
dCD->

d C2->CDec)
cDC->C24d
d -> CD)

c -> C\2)

-> DO

-> D)

-> 1)

-> 1)

-> 1)

-> 1)

-> C)
D->c¢)
C->4d)

-> d)

21 rul e(s)]

NODOWO OQONaANO

Continuing to process the data...
The nunber of generators of Mis 4.

| mages of M generators:
Dr2

C'3 D Ch2

dn2

c”r2 d c”3

[4 image(s)]

Type 2 rules for the initial rewite system
(1, d) ->(2, 1)

(2, d) ->(3, 1)

(3, d) -> (1, 1)

(1, ¢cc2d O -> (1, 1)
(2, Cr2dQ ->(3, 1)
(3, C2dC ->(2, 1)
(1, D -> (3, 1)

(2, D ->(1, 1)

, D ->(2, 1)
c2dQ -> (1, 1)
c2d0O ->(3, 1)
, C2dQC ->(2, 1)
2 rule(s)]

—~~ e~ e~
PWNEFPW

Now conputing the conplete rewite systemfor elenments of the form (x,

Checking the initial rewite system..
...Initial rewite system checked.

Iteration 1...

...9 elements to begin with

...0 elenents added of Type 2 vs. Type 2

...20 elements added of Type 1 vs. Type 2

...21 elenents in the reduced set

Iteration 2...

..21 elements to begin with

..0 elements added of Type 2 vs. Type 2
..0 elements added of Type 1 vs. Type 2
.21 elements in the reduced set
.Complete rewite systemconputed for elenents of the form(x, n).

The following is the Conplete Rewite System

nj:



------- TYPE 1 RULES-------
(cDc D->DC2d)
(DcDc->CDc D
(DCcr2dC->CDc Dec)
(bDCcr2 D->c Dec)
(dCd->Dc D
(DCd->c D

(d CD->Dec)

(d C2 ->CDec)

(c DC->C24d)
(dc ->CD

(ch2 -> C\2)
(cd->DQ

(d*2 -> D)

(d D->1)
(Dd->1)

(c C->1)

(Cc ->1)

(C*3 ->¢)
(DCD->c¢)
(CDC->4d

(D2 -> d)

[21 rule(s)]

------- TYPE 2 RULES--------

(2, Cd) -> (2, C2
(3, Cr2d) -> (2, ¢
(2, 2D ->(2, ©
(1, Cd) -> (3, C2
(2, ¢cr2d) -> (3, ¢)
(1, d) ->(2, 1)

(2, d) -> (3, 1)

(3, d) -> (1, 1)

(1, D -> (3, 1)

(2, D ->(1, 1)

(3, D ->(2, 1)

(3, ¢c D ->(2 C2
(2, CD -> (3, ¢)
(1, CD -> (2, ¢c)
(1, ¢ D -> (1, C2)
(3, CD -> (1, ¢)
(2, ¢ D -> (3, C2
(3, C*2 D ->(1, ©
(1, c2d) -> (1, c)
(3, Cd) -> (1, C?2)
(1, ¢c2 D -> (3, O
[21 rule(s)]
--------- ELEMENTS----------
[1, 1]

[2, 1]

[3, 1]

[1, q

[1, ¢]

[2, C

[2, c]

[3,. Q

[3, ¢]

[1, C2]

[3, C2]

[2, C2]

[12 el enent (s)]

LET US NOW APPLY THE MODI FI ED ' | NDUCED ACTI ON'  KNUTH- BENDI X CRI Tl CAL PAI RS
COVPLETI ON ALGORI THM I N THE SI TUATI ON WHERE M = S(3), N = S(4),

f: S(3) -> S(4) (AS SPECIFIED IN adata_s3s4.in) AND X = S(3):

deno: gar et h/ kbi a> kba s4.in adata_s3s4.in

Data read in. Now processing...

Generating set for nmonoid N =
C

D

c

d

[4 generator(s)]

N is presented as follows:
(Cc -

V
=
—

C
d
D -
4
3
D

\IOQQQUO

(
(
(
(
(
(
[

rul e(s)]



Now conputing a conplete rewite systemfor N.....
I n f MonKnut hBendi x usi ng RenDups:

Pass nunber 1:
8 critical pairs added; 8 rules in the reduced set.

Pass nunber 2:
12 critical pairs added; 16 rules in the reduced set.

Pass nunber 3:
5 critical pairs added; 18 rules in the reduced set.

Pass nunber 4:
5 critical pairs added; 21 rules in the reduced set.

Pass nunber 5:
0 critical pairs added; 21 rules in the reduced set.

Nurmber of passes nade = 5.

...Conplete rewite systemfor N conputed.

These are the Type 1 rules in the Conplete Rewite System
(c Dc D->DC'2 d)
(Dc Dc ->CDc D
(bc2d ->CDc Dec)
(bcr2 D->c¢c D)
(dCd->Dc D
(bDCd->c¢c D

(d CD->Dc)

(d C*2 -> CDec)

(c DC->C24d)

(d c ->CD)

(cnh2 -> Cr2)
(cd->DQO

(d*2 -> D)

(d D->1)
(Dd->1)

(c C->1)

(Cc ->1)

(C*3 ->¢)
(DCD->c¢)
(CDC->4d)

(D*2 ->d)

[21 rule(s)]

Continuing to process the data...
The nunmber of generators of Mis 4.

| mages of M generators:
Dr2

C'3 D C'2

dn2

c”"2 d c"3

[4 image(s)]

Type 2 rules for the initial rewite system
(1, d) ->(2, 1)

(2, d) -> (4, 1)

(3, d -> (6, 1)

(4, d) -> (1, 1)

(5, d) ->(3, 1)

(6, d) -> (5, 1)

(1, ¢c2dQC -> (3, 1)
(2, C,2dQ -> (5 1)
(3, Cr2d QO ->(1, 1)
(4, C2dC -> (6, 1)
(5, ¢2dC -> (2, 1)
(6, Ct2dC -> (4, 1)
(1, D) -> (4, 1)

(2, D -> (1, 1)

(3, D -> (5, 1)

(4, D) -> (2, 1)

(5, D -> (6, 1)

(6, D -> (3, 1)

(1, ¢cr2d QO ->(3, 1)
(2, ¢2dC -> (5 1)
(3, ¢2d QO ->(1, 1)
(4, C2dC -> (6, 1)
(5, ¢,2dC -> (2, 1)
(6, Ct2dQ ->(4, 1)
[24 rule(s)]



Now conputing the conplete rewite systemfor elenents of the form (x,

Checking the initial rewite system..
...Initial rewite system checked.

Iteration 1...

..18 elenents to begin with

..0 elements added of Type 2 vs. Type 2
..39 elenments added of Type 1 vs. Type 2
.42 elenents in the reduced set

Iteration 2...

..42 elements to begin with

..0 elenents added of Type 2 vs. Type 2
..0 elements added of Type 1 vs. Type 2
.42 elenents in the reduced set
.Complete rewite systemconputed for elenments of the form (x, n).

The following is the Conplete Rewite System

oNgaaNnNngo
QOUCe oV
NOOogOe o VOO

'
\%
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D->c¢)
C->d)
-> d)

1 rule(s)]

NOgOwoONOagdhdanNno UQOOOQQOU

QOUQOO UQQSO F;QOQ_Q.DQUUUO

N

------- TYPE 2 RULES--------
3, Cd) -> (4, C2)
6, C2d) -> (4, ¢)
6, Cd) -> (2, C2)
5, C2d) -> (2, ¢)
6, C°2 D -> (2, O
2, Cd) -> (6, C2)
4, C2d) -> (6, ¢)
3, 2D ->(4, O
5 Cd) -> (1, C2)
3, ¢2d) -> (1, ¢)
5, C2D -> (1, O
1, d) -> (2, 1)

2, d) -> (4, 1)

3, d) -> (6, 1)

4, d) -> (1, 1)

5 d) -> (3, 1)

6, d -> (5, 1)

1, D -> (4, 1)

2, D -> (1, 1)

(3, D ->(5 1)

4, D) -> (2, 1)

5 D) -> (6, 1)

6, D) -> (3, 1)

4 D -> (6, C'2)
2 D) -> (4, ¢)
1 D) -> (2, ¢)
1 D -> (3, C2)
4 D) -> (1, ¢)
5 -> (2, C2)
6 D) -> (5, c)
3 D) -> (6, ¢)
2 D -> (5 C2)
6 D -> (4, C2)
5 D -> (3, ¢
3 D -> (1, C'2)
4, C2 D) -> (3, O
1, ¢2d) -> (3, ¢)
4, Ccd) -> (3, C2)

o000 OOOOOO
A

n):



(1, ¢c2 D -> (5 ©O
(2, cr2d) -> (5, ¢)
(1, Ccd) -> (5 C2)
(2, 2D -> (6, O
[42 rule(s)]

=

orER

O

ko]

o

D200

3

Cr2]
Cr2]
Cr 2]
Cr2]
Cr 2]
el enent (s)]

NRONWUIROOUIUARWWNNRPRPOORWN R
O

N

LET US NOW APPLY THE MCDI FI ED ' | NDUCED ACTI ON' KNUTH BENDI X CRI TI CAL PAI RS
COVPLETI ON ALGORI THM | N THE SI TUATI ON WHERE M = S(3), N = S(4),

f: S(3) -> S(4) (AS SPECIFIED IN edata_s3s4.in) AND X = S(3),

NOTI NG THAT VWE REDUCE THE WORD IN THE FILE word.in AT THE END OF THE OUTPUT:
deno: gar et h/ kbi a> kbe s3.in s4.in edata_s3s4.in word.in

Data read in. Now processing...

Generating set for nmonoid M =
A

B

a

b

[4 generator(s)]

Mis presented as foll ows:
(Aa->1)

(a A->1)

(Bb->1)

(bB->1)

(A3 -> 1)

(B2 -> 1)

(ABAB->1)

[7 rule(s)]

Now conputing a conplete rewite systemfor M....
I'n f MonKnut hBendi x usi ng RenDups:

Pass nunber 1:
8 critical pairs added; 7 rules in the reduced set.

Pass nunber 2:
8 critical pairs added; 10 rules in the reduced set.

Pass nunber 3:
0 critical pairs added; 10 rules in the reduced set.

Nunber of passes nade = 3.
...Conplete rewite systemfor M conputed.

This is the Conplete rewite systemfor M
(Ba->AB)
(a”2 -> A
(aB->BA)
(B*2 -> 1)
(a A->1)
(Aa->1)
(A2 -> a)
(BAB-> a)
(ABA->h)
(b -> B)
[10 rule(s)]



El ements of the nmonoid M
1
A
B
a
A

B
B A
[6 elenent(s)]

Continuing to process the data...

Generating set for nmonoid N =
C

D

c

d

[4 generator(s)]

N is presented as foll ows:

(Cc ->1)
(c C->1)
(Dd->1)
(d D-> 1)
(Cr4 -> 1)
(D*3 -> 1)
(CDCD->1)
[7 rule(s)]

Now conputing a conplete rewite systemfor N.....
I n f MonKnut hBendi x usi ng RenDups:

Pass nunber 1:
8 critical pairs added; 8 rules in the reduced set.

Pass nunber 2:
12 critical pairs added; 16 rules in the reduced set.

Pass nunber 3:
5 critical pairs added; 18 rules in the reduced set.

Pass nunber 4:
5 critical pairs added; 21 rules in the reduced set.

Pass nunber 5:
0 critical pairs added; 21 rules in the reduced set.

Nunber of passes made = 5

.Complete rewite systemfor N conputed.

This is the conplete rewite systemfor N
(c bc D->DC'2 d)
(DcDbDc ->CDc D
(DC2dC->CDc Dg)
(DC2 D->c Dc)
(dCd->Dc D
(DCd->c¢c D

(d CD->Dc)

(d 2 -> CDec)

(c DC->C'2d)
(dc->CD

(ch2 -> C2)
(cd->DQ

(d*2 -> D)

(d D->1)
(Dd->1)

(c C->1)

(Cc ->1)

(C*3 ->¢)
(DCD->c¢)
(CDC->4d)

(D2 -> d)

[21 rule(s)]

Continuing to process the data...
The number of generators in Mis 4.

| mages of M generators:
Dr2

C'3 D Ch2

dn2

c”r2 d c”3

[4 image(s)]



Type 2 rules for the initial rewite system
(1, d) ->(2, 1)

(2, d) -> (4, 1)

(3, d) -> (6, 1)

(4, d) -> (1, 1)

(5, d) -> (3, 1)

(6, d) -> (5, 1)

(1, ¢cr2d 0O -> (3, 1)
(2, c2dQ ->(5 1)
(3, c*2dQ ->(1, 1)
(4, CC2dC ->(6, 1)
(5, C~2dQ ->(2, 1)
(6, Cr2d O -> (4, 1)
(1, D) -> (4, 1)

(2, D) -> (1, 1)

(3, D -> (5, 1)

(4, D -> (2, 1)

(5. D -> (6, 1)

(6, D) -> (3, 1)

(1, c*2d Q -> (3, 1)
(2, C*2dC -> (5, 1)
(3, Cr2d QO ->(1, 1)
(4, Cr2d QO -> (6, 1)
(5, c*2dQ -> (2 1)
(6, C*2dCQ -> (4, 1)
[24 rule(s)]

Now conputing a conplete rewite systemfor elenments of the form (x,

Checking the initial rewite system..
...Initial rewite system checked.

Iteration 1...

..18 elements to begin with

..0 elenents added of Type 2 vs. Type 2
..39 elenments added of Type 1 vs. Type 2
.42 elenents in the reduced set

Iteration 2...

..42 elements to begin with

..0 elements added of Type 2 vs. Type 2
..0 elements added of Type 1 vs. Type 2
.42 elements in the reduced set

.Complete rewite systemconputed for elenents of the form(x, n).

The following is the Conplete Rewite System

oNvNgaaNnNgo

(A,
QO
WA,

.
VVVVVVYV
=
=

NOgOwoO OO gbhdhanNno DQOOOQQOU

21 rul e(s)]

------- TYPE 2 RULES--------
3, Cd) -> (4, C2)

6, C'2 d) -> (4, c)

6, Cd) -> (2, C?2)
5, 2 d) -> (2, c)
6, C*2 D -> (2, O
2, Cd) -> (6, C?2)
4, &2 d) -> (6, c)
3, C2 D -> (4 0
5, Cd) -> (1, C2)
3, ¢2°d) -> (1, ¢
5, @2 D -> (1, O

n):



(4, ¢ D -> (6, C2
(2, CD) -> (4, c)
(1, CD -> (2, c)
(1, ¢ D -> (3 C?2
(4, CD -> (1, ¢)
(5, ¢ D -> (2, C2
(6, CD) -> (5, c)
(3, CD -> (6, c)
(2, ¢ D -> (5 C?2
(6, c D -> (4, C2
(5, CD -> (3, ¢)
(3, ¢c D -> (1, C2

(4, C*2 D ->(3, O
(1, c2d) -> (3, c)
(4, Cd) -> (3, C2
(1, ¢2 D -> (5 O
(2, ¢2d) -> (5, ¢)
(1, Ccd) -> (5 C2)
(2, 2 D -> (6, O
[42 rule(s)]

2L.0000000°0000RRRRRH

The word (x, n) to reduce is as follows:
(2, CDCDCDCDCD)
Now Reducing. . ...

Iteration 1...

El ement to be reduced: (2, CDCDCDCDCD)
FMon reduction: CDCDCDCDCD->CD
New el ement to be reduced: (2, C D)

Looki ng for overlaps in Type 2 el enents...
Overlap found in (2, CD), (4, c) of length 2

Iteration 2...

El ement to be reduced: (4, c)

FMon reduction: ¢ -> c

New el ement to be reduced: (4, c)

Looking for overlaps in Type 2 elenents...

... Reduction Finished.

The nornmalised formof the word is as fol |l ows
(it belongs to the followi ng equival ence cl ass):
[4, c]



TO FINI SH, LET US APPLY THE MODI FI ED ' | NDUCED ACTI ON' KNUTH- BENDI X CRI Tl CAL PAI RS
COVPLETI ON ALGORI THM | N THE SI TUATI ON WHERE M = C(2), N = C(3),

f: C(2) -> C(3) (AS SPECIFIED IN edata_c2c3.in) AND X = C(2):

deno: gar et h/ kbi a> kbe c2.in ¢3.in edata_c2c3.in

Data read in. Now processing...
Generating set for nmonoid M=
A

a

[2 generator(s)]

Mis presented as foll ows:

(Aa->1)
(a A->1)
(A2 -> 1)
[3 rule(s)]

Now conputing a conplete rewite systemfor M....
I n f MonKnut hBendi x usi ng RenDups:

Pass nunber 1:
2 critical pairs added; 2 rules in the reduced set.

Pass nunber 2:
0 critical pairs added; 2 rules in the reduced set.

Nurmber of passes nade = 2.
...Conplete rewite systemfor M conputed.

This is the Conplete rewite systemfor M
(a ->A)

(A2 -> 1)

[2 rule(s)]

El ements of the nmonoid M
1

A

[2 el enent(s)]

Continuing to process the data...
Generating set for monoid N =

B

b

[2 generator(s)]

N is presented as foll ows:

(Bb->1)
(b B->1)
(B*"3 -> 1)
[3 rule(s)]

Now conputing a conplete rewite systemfor N.....
I n f MonKnut hBendi x usi ng RenDups:

Pass nunber 1:
2 critical pairs added; 3 rules in the reduced set.

Pass nunber 2:
2 critical pairs added; 4 rules in the reduced set.

Pass nunber 3:
0 critical pairs added; 4 rules in the reduced set.

Nurmber of passes nade = 3.
...Conplete rewite systemfor N conputed.

This is the conplete rewite systemfor N

(b"2 -> B)
(b B->1)
(Bb->1)
(B2 -> D)
[4 rule(s)]

Continuing to process the data...

The nunber of generators in Mis 2.

| mmges of M generators:
B3

b"3

[2 image(s)]



Type 2 rules for the initial rewite system
(1, 1) -> (2, 1)

(2, 1) -> (1, 1)

(1, 1) -> (2, 1)

(2, 1) -> (1, 1)

[4 rule(s)]

Now conputing a conplete rewite systemfor elenments of the form(x, n):

Checking the initial rewite system..
(1, 1), (2, 1) is incorrectly ordered - changing to (2, 1), (1, 1)...
...Initial rewite system checked.

Iteration 1...

...1 elenents to begin with

...0 elements added of Type 2 vs. Type 2
...0 elenments added of Type 1 vs. Type 2
...1 elements in the reduced set

...Conplete rewite systemconputed for elenents of the form(x, n).
The following is the Conplete Rewite System

——————— TYPE 1 RULES--------
(b"2 -> B)
(b B->1)
(Bb->1)
(B*"2 -> b)
[4 rule(s)]

------- TYPE 2 RULES--------

(2, 1) -> (1, 1)
[1 rule(s)]

deno: gar et h/ kbi a> exit
| ogout
Connection cl osed.

END OF TRANSCRI PT



