ooooboooao
1230 19710 68-80

68

Reguelan Permutation Grsun b

B D B

g £ T EH Es

§1 . %

ﬂﬁm%,, wornecled  alomaton ) LM o GroUp 231
ngulan pomutation gpovpne | B F AR Mo 3 L H D
15 £ 4 agular pevrstation groun @43 10 0 ZEE((E 2
20) BAEF L& 5L L7 wmipeyn o) dempotents o 2 tal
prdon SAE . (HEBARZEEF 2] ¥ (R¥E3 2] 84 (7 . x#
BEAME - T po (R4 E{E 7 . [RIE 4 3] adomaton
A=(5,1, M) A otwongly conmected <., 1 & % o chaaclenatic
aLmig oYL L L',é~-g'anMAWaWLLf:ﬂ%,/{'
0 Autom P hiam Frovsn Kr(A)mWf'iea?MWG
homamofhic image %3, :aPL}i Flock 125 5 TH£3
HEWEE(S) D YaFe<d ) AN EMAZeyr , THBOE
:Ln:g/;_;,’(QZ. |



69

§ 2 . Regulan FPewmutalion Gamp
(L £ 2.1) Xxopvulaton g b A regulan (perme
tation. gw0un) TH F LI, & § LeX & L od=% (§€6)
B 55 38 dlntlity mapping < % 3 K 9 7 povmulation Fros
-5, . |
GE X = o pevputation Ylovh L 1T X x 2 Mlalion ~ &

X~Y S 966 X=Y9 ’Cf_%ﬁ 30 T A o e ce

nebation, 75 5.
(£% 22) X o~k , (43340 % X2 0a8 56 1K

3 tursitive class (FTEB) LA B v tupaitive olyso A1

ﬁwwmmmm%%¢imwmﬂémmw@ﬂ%M%

-

L w5

(FRBAZ A2 1] b & fre st XX Mulan popuiation
Gy L G112 K B3 X 0 Mangitie Agzosa G { X, X0 7, X}
L33 ke =4x CHI |

(328) %eX; & fixed 973
§: X § 32,9 < RETS,

) ZgAA, B LG EX: £ T bl olefrued
W) XeX; r 3 3L A~ £Y) A=HG U7y 3AF A BP

S onls



70

i) @G)=9g) L33 . 05 X3 =29, F X=X 3§
6 A neguban £ §797=ud =8
L,79 n ow-to-0ne s Re=R X QE.P.
(k2.1) X047 tenxo kb3,
(£382.1) GE fre a0t X x 0 Mgulan povmulation yroun
Y43, tod X x o pevmdation youp H A HAE | <
| DH@W@&M 8 & O tunsitive o Y13 U
%),
i) H12 aegudan <5 Y
W) H o eloments 126G 0 elopyunts LI 5 ), (£9=9K
fr any get, he M)
WMH2 6 <% ) 7 |
VB G A tapsitive 7 50 A Iz wnigue %5 .

(%iaﬂ)

% 0% >(={l,l;"',%,MH,-“,2771,--,',0(’”‘;"“;(0(“)777} Y | <,
b1 5 3 tuneting cdago & {1 mb, I, 2mp - {Amel-Goimy
Y43, Xa={dmtl, o, (Av)my 02 2o ¥ g
=19, dnt §=id ¥ L THL C (RS b FApdREE
21);;; 3. @(‘,&(M'r\ Y ) oS depend 6 Y - CE
THANS EAm+ | L 13 . 2 04D lempnte §28 7 o <
A= (Amt1)Gy (1 £k <m)< BH3

3



71

33 AmtDa=Amth=2amt |9,
(Am+i)Gu={(Amt )i} d, =(amt1) 3; o=t 134,
¥2fm+,‘t»34( | £ ,% 2
$ 1 F . povmatations D 4l H={%4, An] & XL E0 5.
AMm+i)hg=Amth Gy . T T L 134 LA XE 9poumu
Wion y 75 - TH ), 2302 X344% (05341644 ™)
THTF 5, THA pown THF T L €, R ANX, X tans
ditive 7§ ?:é\;'/fx’z WM, H O upetive clago & GO tun-
actipe class HE L L 53 .

(AME) A5 = (AMEFGi) A g =AMt e G #

RN "3}9;:(}?,;“ L de . GO rgulin < % 3 F

5 5}‘3453;34 (?,z.g:j,i'j ge6)- W

Fo T * =am+4 950, =am+lt )9,

:(7l'm+,é)£,k5& (034, 144 £m)

s Ag'ﬁﬁ=ﬁﬁg} (15,42 m) -~ (2
Lo THY pevmaigtion L L CORG e AU < o343
Yo H S '

Amtz, Amtj €X3 € Ut Amti=dmtde)s ¥

3 . 2m+ai=ann+%§,z =(AmMti)hy K, THu X3x

tiamitine . ¥ 5 T HO tunsitue st (X, %, -

Ry THS



T2

F2f Qmti)hg =it 33 . Amea=(rmiD 4,
L Ameg) A= Amtt i =(amt%)g; - (Am 8= Camrd) §
176 6 5« AMEI= AMPL cg= ha=t cad. K o T
H];Wf‘% 3 .
38 Apen, deb rq3 (amta)Apf = meidag
~AmAi9ig =amti Gy (0K
FAmtag)hi= amrA) I A4 (0catk, 144 tm)
Fo 1 4;3°0 4
FAH SETH gy fo— A (= bk AT ) E AR
T Mg well-difred | ourjection, Mm
904, 9= iy (l)k‘)—-(@.g))": (A #)
= (407 (4;) = §(3:) 74,) to T & =H
% SHL 67 (9, 4my XE{L, M E S HE G5 O

/
(P

elomonto YA (R 75 chments & ) 75 T Yroup, < Crdmsitive <F 3.
reH, 11454 (Lex) 43, A= Fh~ 141,
~4 Y G, m) Y L Ca DL T elomndt 553?«:%"
IV Ik LA T pomUdlption B EA O (g L
Fhod 3 FPS A wrngue TH3 QER.
(%.2.27) &iMQMXL@mx%MWWQ
ter. Gwvn ¢ 495 LG o g < m&@mz%ﬁiﬁmwmé{ »
g ugBnds Hor i LTI ee ¥ TH AR,

5



73

£3 Smw. | 1
(RE31) 58 womigrownt T3 , €€ 8 A idhmpotont <5 3
L €=e tRMY L LE S L E 3 D Mlrstnl, A D ot §
5309,
(G2 Z) &, b 8 hmporntaTd > (L €2 BMidoppctnf ¥ 153
¥3 740 .05 ERS g abeompng ¢ A3 LN,
(F%32) Eopoted mdn oRF €, ¢ErFIL<
hotion,  eafey & i =8 gi= i FFHT LTMR
hoatigh ndov Db M ) AL A frmoamg 2, i) Ref, L 4R D
A=14, W) A& 4, 62 ¢ DALC ERTFAFD b 3
(BF 3.3) E i minmal bomint 0B 4 3 8F % 4 mirimel
(Kt fiitine) dempotonl ed 30 LB S € A minemal & € €/=
o=, 4, €E D =€ | e |
(Hipag2231) o4 frite atmigronp L L, deSCd 3, %
"k QBN NG L g™ Ao THS |
(BEBA) SA fowte A 4™= 0™ e B AT Frm b A
frg g (0<m<b) ¥ m< g <meh L7y G B bg H LS
Al % i DAL TR b (02£¢k—m 2 F)
=‘ﬂ-1'n"\‘g\"~’m: AZ\« o (/‘(8-\")1: ﬂ2h+gk;v/di.b+k+(§ﬂ—¢)rh

= pEPTEIOL St b 1 4P bmpstndt %3 QB



74

(232 211 5 € frie asmigronp, € 5 ¥ 0 ibmpmentt ] 3
eSe Ar‘ch“aﬁ I X E 5444 11 €A wnmed <% 45 2 Y,
Zeof) 2ZEW. edetpoup thH 1L eI,
el =¢e=0" 93 eele=(¢ehe=cle=-¢’ . e'cese gy
D jdempotont 1§ jlgniiy 7 [t F A3 /= €, &o T Eikminind
tAde  e(€A8)7(e00e= ene ., £, T ek ¢ Coidentty
5 ae) A iompoont 45 . (HBAEIEZ]) ecese)”
= (€a)te =(eue)t g5 (eno)brz e | e # mnmadt )
s [y, Fy Th= | a5 me:'e €5, T
MR zern), P2l r3g (ege Ao F 2wy 3. B8
€S W puA < T . Q.EP.
(Fh e 22£32] 4 B fote womigtonp L L, €,8.% % O
wirimal jelemprtents € F 3 . (e,6,2)"= & (€,0,6.)"= ¢,
mmEk oGl OEoHE 3T wnelmen BT
(ZE8B) (0,02 0.)™ A" Adensiotont < § W1, & 45 Mmimal & Y,
(0,0, 2)M= L 75 3, (L2881 > <1 Atk< 47T . |
myny 43 . e=(e,e)"=0e,(¢:06)" Lk,
; €,e,(¢ex €, ez)"‘f‘“"f“”‘” e‘, =e ¢ (0,0 0,)" ",
(Mm-m-120)
=)t vl < RN - BNOFNE & AR
BEC R E EPSMENCH T, pnymj €, CaDFMALL Y

NEmdt o L <, M=m < FF RE.Q

7



(Z1232) /$ T frite mtmpigrovp Ll €, €2t % 0 mirimal
Mempranto -F B, Q%e x> .38 TH 3,
(Zi8h) (€, €.e)"™ ¢, (€.e. &)™ 0 Y7t 5 mAZ 7 13,
(GihBA 232 3.20) G:¢Se, — ¢, 5¢, 120 2% T3 .
®: e 42, 1 (e,e)e, ge,08 &) =€) 00,
) well-doferad 1 5 E T B
W e, 4¢, =€), ge.(e )= (ezef)m{&"Qﬂ(e'e’)%je'@
NBCe e, de,(0.0)™ e )=Can€Ca, &, T F g eunjectipne
i) $(ede) Fle, 4, e)={(e,0,)"9,¢,€:5[( €:2)" A2 €1€3]
={(€.e)™s,(e, ¢ €)™ 4, €,6:=(e,€,)"4, 8,42 €, €2
=0 ((e 4¢)€4:21) . £ o T & ppomnptiion.
W) (€re)™d €, C=0, L4 % L, €(€2¢)"e ¢,= €6
SO b= 0, Al e e, = (€, e)™Me,
g Al =2, LT @WW%?‘?;Z . QEP
(ZHM Z3E3-3] 5 & fomite 20t X = appuing & 7 &5 aumi
Yo LIS LG5S wbpopt LT § & Dilntity L
3 . Xe=Xe LT3, GEXCHRLA 208X D punac
Wlion. yevn < B Y, & Cwvomrnphic TH F
(Zeep) xex, L4 5, =Yl (yex) xe=Ye* ye=
s L= ~--- () L., Teux - @zm%m&/ﬂ,;%{“
8L LETRALTL=9% LT3, XeX asgzg-%5¢ X,



76

LXgCXo, A XFCXo o XpF,CXe AJ=YY -x,ge)?o t4 3L
TP Ae=Ye LR Y x=Y AL Xod =¥ 2 Xe§ =X, BP
5 u %0 prmutirtion, C H3 . Hqis i EA R L,
) well A |
VR 5 ewgectne
04,9 LF T ¢ L oxeXEM U T x4=x@g)=(1)g =29,
=e)d/s xegd’=24’, £ 2 €4 =997 & gectine
W LEeXo b Y LT XL =%ed,8, = xegd’' =293,
3.9,/ = (4970 , .
Lo S eenrpdian < B3
(Z;’Eﬁ?B]_ 4 & frete #elX = J)%WJ)MWK?‘ g
€ & wnimal idenprotont L4% L €5 € \d’-xezmmm
gy < & 5 ((3patRH 3 3) B SA X x twenaltive® 318
Cae. Ya,yex, Pses | 4=xddede f trasiaitive 75 |
',(’eft,ﬁﬁ) xe, 4e eXC L33, DA haneitae & Y 44K I L
1 {1@)14: he ~(Ae)oe=Yye-€=Yye . xe(eae)ryée
£, iéSéJtWLtWI‘\}')Z ) Q.E P
§ 4 SWM lonrnacted Auwtrmaton o Automoiptiom bacup
(F% 4] actomaton LWA=(ST,M) Th 5. 3 Rl
D frite el . LIt fonits rputo £ ) B E WG frue aomis
iosp. T h Y L ety wrd 1§ T LTI rov, oG,

Y



77

M1k 9T >3 » MNappdng T MEAEY)= M (4 (4,2,4 ) Foru any geg
X,y €12y 3,

20 dlation F A & M) =M(a)Y) Frang se b € F
3= p éﬁwwﬁm ms X DI LF WG choe &
LT B3 hg UG S50 | 7 0 Meppig § 57, C 0%-M(0)
TH T 5, s T = U X 1330 9 maphing o aami
noup Xy XYy =2xXy 63, T A O tharnac @ otic
pmigrionp o g,

(R 42) twdomaton A=(3 1M 8 wm%? cornrect L H
B30 0,4¢3 20 < xeLd gop (Cda=MCa )i Y T
7 % . '

(€L #23)  adomaton, A=(4,14) O 5L @ permatation
4 4% anlomeoyhiom <% 3 1 M{AF, 2= M4, X) 4 ;m
any A,z & &g By %3 .

(257 4 1) automaton A= (3, I, M) 0 m&mmwnﬁ@/g\
Jlowp 8% 4 %0 gwwp & G(A)THZ 01 F

(ZEPR) 4,4, awloroptuisms €4 5, M(/Jgé,x);M(wj) A,x)
= (99,20 A= Ml 0I4 £ 5 < 4t 2 st s i, ® 3,
£, yrowe g g, | Q& Q.

(Z2F 427 avtrmatom A= (3,I,M) Jr‘_oM tonrnected 0 B9

b 135 0 Wulm puamatition groch < d g5

/0



78

(;%;':.ﬂﬂ) géa—(/;), Aj_:/J 4 3‘ 7, ;é=M(_A)7C) v L <,

295 M(4,K)Y = M (AHX)= M(AX)=Z & 5T J 1h Adendity—

1“ % ’S ° g‘ E‘ ?

(£ 411 adtomptorn A=C35,1,M) & /hw% conmec @d D8
teWndsoyBm<E73 . F21]r53.,

(232 4 3] () Heom 2.4)  A=(3,5, W) é\"mn% cornmeced

domaton. L 4 5 . €5 T o misimal idompotont © 7 %X,
bA) &k €T & 0 cudyroun mﬁanm%wwﬁ/e < &3 .
(BEe]) 4éde it S, sme=aTh 3 , ((REL23])2T,
=€ 3T cehrmtor | 2 £ 3hT2CCFT Air
RN tunitive laso T 5. CEJ L S, = A Ga)=10,2 Gl
=M (A, %) G = MR brip),2e) =4do GA) € C Se . By b S CSe,
Q,, 4268 ¢t L < FeeTe &4, < 4.?4¢/.),, ((23m3.3]) v
A3, 208 54,600 Y = M(A &), Y) =M(4,Y 60
=A.'ﬁc-rm= Dbt =28, = S%%=5 £, TY it5XDpm
rutstion. TE Y, bth) OZF 8 ) bW acliminto < T <% 3,
£, TK={7| @“éefe},s‘ﬂ%s,s L9 5Kz dexele
wwﬁww/»f SoIK O fiampitive tlusa iz, T 15 K 43 5,
X O tunptid pormatstion jaop KA D Wl/‘/u"mg Z 3315,
CRZETTE TR Jopomiplisn THF o K 1S E O Tranaicie
Jnuistion g <, BE 4 S,X tupsitive 74 aggudan

/1



79

povmutation provp GA) L AGCH 5 o Lo 1 EzE2 08
KK br(A) € Zoomotpdeic, B 5 GUA) 14 2T € 0 oudgrowp O bommeydic
mage <HF

N 1 S S .
)

- -

' i
/L@W/Z S W
Group Aetigires,

i
i
&

£- 1T GA=K Q.E. €.
AE . Rl A=C LMW 9twongly connected 08F GA) A T 0
adyroup O Fomemephi, image THS FETF LTV F . ek
FRBRL (W Groele LASAHOLFT 444 s R
130 B34, Y Bt dreo o CREMEEL o T
a%%wcw,m—ww AulomaZorT (X 1 T i

/2



80

B &, 1o FNT x4l 3,

LS 1)

o Weeg, 6. " Pt stuctane of on aulomaton ond i opoation -
[eaiing Ctans foomalioa ?/“’%b- T ACmM 9 P345 242

2 ook (A C. " Laomopian gurup of astomata’, TACM. 4 P18 02
3. 0chpdee, RH. "D the stucctie ff “n sutrmaton, and 2o
it aomigrnsny TACM, 10 PE21 %43

& Barres, B ) &W o wulomoplippo trd aito o egeiva-
lince clavars of inpt fon autemata’y TACH, 12 P5EI OEs

5 Flock ,A.C. " Op the sutrmoypdiion group of awtommaia.”
JAcm, /2 P5¢t 745

L Baned ) %" Stuctun and Ganstion fAeacrsing. fumctio,
A Linotc auctrmata V. T ACH, 15 P3S 748

T Wielandt, H. Finite Porrmatation Corouy .
Acadomic Proas, Now Yok, 64

I3



