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Abinaryoperal*r'. from Xxyto Zisama,Epingfrorn Xxyio -
A binary operation
*:X x-r'-+Xis catrleal e ninary operation on X. $ *:X xy->Z it .*

bitrty operation usua:li, u,ry'itten as:
6xfifsr*(a.a) then a blne y operation * on a set sis associative if,\

{a*b}*s = a*{b*c\ fc:" all a,b,c,eSlsa Semi-group [4,2,,g, ].

In [5, 9] an autcr::acon is a n:athematicat study of rnacfuri*s
and their capabilitiee fo:: solving problem by means cf Algorith:r,s.
Also in [2,5] al-ltorcedc:i is a mathqa:atical modei fcr a finite sta'rr;
macYine(FSM). An r;s-rir,J is a macidne that girren atr lnput
s3ir::bcls, jurnps thrcu.gf: a seies cf, state acccrdjng to a tra;:si,ui:,,;
F*nedcn (wtaieh cafi 

=e e:q3ressed as a ta}:ie]. Thts transitden te,rs
tlae aE:-tc,r*ai*n vrh:t,:i =i*je gc tc ne,xt Ei;six a c-u:"i"eRt state anei i-
e"umesat s3r:-lrb*l"

FEsaEt* Aeateaasete: In fheor*tieal ccmgruter seienee, autosrata ttte*ry is fiie
sfudy of al:straci maehire rad problems the-y are abie t+ so]ve.

In l)j, .rr ,s be a li;ii: sei aftd let e oe a Irstrre se[.ur syEiDot$" ta.r:.,,
let 6 be a f,unction from X x Z to S, let Qo be a stare in S alid }et A be a subsr r
cf ,s" we cail t&e etrentonts of s a state, & the transitioh function, Qs tP.e

initial state and A the set *f accepting states. Then a fiiaite automatio& is r,,

5 - tuptre {S, U eiq
O, t-L

betrcw v,rhere
Cenoted &4 {.5, E, Qo 6, lt1,

t Q6, Q1, Qz, Qr), E = i+, i i, A = {qo}aild 5 is shovrn ire t}re table below

States

Qo

s 1

4z n
'1 I

Qr Q: Qo

Qz Qo rq
J

9: nYt Qz

iffiruffi
t/Y. (

Input

f i ':i ':YT'i--l :'
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Proposition 2,1: The free monoid l. is caneeljarirze A Semi-group or (moniod)
,S is called equidivisible if, for all s,t,u,v in S,

st =i.u either

Suppose 110101isir:"out ta M. Wenotethal d t.q,,,l)=q, and 6{qr,t} =a,
Tnus, 6 (q,,,tt) = d(6{q,,,1), t)= 6 {q,,1} = E,,

lvemight tliat this LtM),&ffis, I-angr:ageAeeepted'ay iv{,but we
are interested Lr1li010l.E/e eontim:c by noting &at 6iq,,,g)'= q,"," Thw,
6 {q,,11 0) = a(6i*,, 

I 
i} O) = 6{q,,0) = q, eontu:ue in thrs fashion, -ae find rfur.

6 {q,,11) = q* A{q,,ifi 010)=fi and fi::aIy 6 {q,,11 0 1 0 i} = q,.&he enrire
seqrenee of states isf

1 1, 0 1l0 i 
\

4u$8.Qz8s*G,

Thus 1i 010 t isrin r Qrr). This is a set cf s-urlngs with an ev-en number
of 0s and even n\:mber of l's.

lrl
Free Seuti-groElFs: In abstract algebra, the free ;acniod on a set I is the monoid
wI:+se slements are all the finite sequenec (cl s:rieg) of zero or inor? elements

lom I with fhe binary operation of Concace*eri*n. It is usualiy dencted l- while
Free Semi-groups is denoted l-.

From [7] and [8], ret r be a non-enir,i set and ret. A, be rhe set of arl
finite, non-en:pg words ato,....axin the alpha,_,e i O B;..r*.*ri;;,;"#;
operation is defined on l- as

(o,ar......a.r)@,t, t,)=ofl,,....o,b,br...b;.T:ren, with respect to this operation,
A* ', ' - - ' .up on I whilg thg lrj_Lisr.r.rr5 ..-L L\r, n .

SOME PROPERTIES OF FREtr SEMI.GROAFS

!

(i) there exists x = ,Sr such that
S=ttxandv=xt or

(ii) there exists y in Stsuch that u = sy and t = W
From u-L S and -p = ,S-rz.r respectively.

Prop-ositio nZJ;The free monoid A* is equidivisible
Proof l

Let st = ur = ata:.....ail

Where ata"....e,,, e A

'i-:

.i:
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Then,
f,cr s.c:::e k, t riz {*.': . . , i

S = 0.r#..".,,.r . r' akr.r ak*2,.,,...e,,
,t:anu .- vlL:).....", . ,, Gt+l G,*2..,,..,e,

;f
' k>1,then:, .......ok,
If k 51, tlien ! = {;,,... ." .,a1, for (ii and (ii) respecXively.

Theorem 2.1

Lbt Ar'be a ncrr-erirpty set and let s be a semi-group if o :l +,s irr a;,
arbitrary mlpping ther rhe :'e exist a unique homomoqphism qa : A- -+ s such r: ::

gl A=@

Froof i

Define q; A* :+ S by

t ,'or,.,..s,,) p =tv, *) tor@)....... {r, @)

Then,
it is evident that p is; ii*;:romolnhism and that plA=oMoreover p is unii,;r
for if g: A* -+,5 is to Lr.,/r ihe required propei.ties
Then,

b, ar.."..n*)p ={#, s) (o, o)....... to. @)

{", e} (*, o)....... {*, @)

for every ato2...........iln'-; ;-, ;;;-)rrr - ,
CONNECTIO?I 8E'?E/98,ry F REE SEMI.GROAPS AND AATOMATA

For example
25801

4563e

are wotrss- olvet fi, urhile

'';,Wffi
...

!

An alphabet E i, r elements. Tire elements of l l.
eal:t:i

A = {a, b, c, d,-,.."."-... , ol'el-an aiphab*t I'
is a finite sequeiloe ci ;-izi*ircls fiom E, usually written without any separatir,ii
comnus.
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blackdog

are words over ,4.

Sirnilarly, given an alphabet {a,b,c},the w:rc;
L cab aab

are wolds over { {a,b,c\, while the concatsnaiicri Of street wittE &oyis

sireelboY .

Strings are usually made up of s5rn'ibols available on a eomputer

keyboard through binary nurnbers 0s and i' " These binary numbers

are later proecssed through methad of paiter:', :-eecgnition prbbneras lcarnt
' ' L 

a &{achines. Finite Autcma-ia l-,4aehines are'th.otight cf asm -hlnlte Aulomal LL'lrta' :' If iaulurr

proeessing these sirings of letters over somff aiphabet. Sinee the elefiaents

of For* Serni-groups and Free monoids are- -'a*,.ds in alpltabet th-ea tltey are

sffings of s3r-rnbotrs iir whicli v/e reeogirizt*n=u li:at the string$ {hat nausE b*

,ecognired in any applieaticfl ale consti"+t;'ce'd froru set 
_of 

sVrnb3]s

Tlrese eXements are strings of symbois and a'i?!Y input is aii element cf A*;

where A is the set of sBaee and punetua,-icr iyrnboLs tcgettrrer with botlt

upper and trower eas€ Letters of the zi;T,r.-;at, Th*::ef+re, autome€a

s$aetrines ean be seelng aS we see Free -Q*mi-Pi'*ups intlte geterast*gs*t A

where A = {0, L }, so t}re prineipies of setrii-.zloups sr:eh as eCIngrusBee

and idernpoteatt ean be mado use of in Autc':r;4.'ia. :
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