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INTRODUCTION

.

A binary operation: from Xx Yo Zis a mapping from XxYio ”
A binary operation. '
2 X x_i/-—?XlS callec = binary operation on X, 1f F X xYZ i

bmary operation usually xmtten as:
axb for+(a,b) then a bina= operatlon *ona set Sis associative n

(ab)sc =ax(bc) for all a,b,c,eSis a uemlmgroup [4,7,8,].

In [6, 9] an aut
and their capabilities
Also in [2,5] automation: is a maﬂiﬁmaucal modei for a umte stf
machine(FSM). An - (FSi] is a machine that given an input
&V”ﬂ %G-S jumns ‘:hrx L a sm"%es of state according to a transi

q 3y

€S°€§ as a table). This transition t

i
given a current s

nation is a mathematical study of machi

the gulctﬂ‘h

¢ and problems they are able to solve.

let & be a function from 3

of §. We call the elems

initial state and A the set of accepting states. Then a finite automation is
- 5-tple{S, % g, 6 A}

~ Consider the transit

denoted M = {§, 2, % / : ‘ . ‘

S={q, % % q;}, 2= {0, 1}, A= {q,}and § is shown in the table below

\

States , - Input
q, o - - - q,
] q, q3 . . C q_o
s d, ' q, B
q;- 9, o4,

ion diagram below where finite automation is

etical computer science, automata theory is the

e set and let 2. be'a timte set of symbois. Als.,
% 210§, let q, be a state in § and let A be a subset
nts of § a state, § the transition function, q, the

&
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Suppose 110101 is input to 47, We note that §(g,,)=q, and 6 (q,,1) =g,
Thus, &(g,,11)= 5(8lg,, ).1)= ¢ (g.1) =¢,

‘We might remark that this L (M), that is, Language Accepted by iz, but we
are interested in110101.We continue by noting that S{g,,0) = ¢,. Thus,

5(%,'1 10)=68(8g,, i 1), 0)=&(g,, 0) =g, continue in this fashion, we find that,

5(a,11) =g, 8lg,11010)=gand finally 5(z,110101) =g, The entire

sequence of states is|
110101

Q() QI QU Q2 Q3 (JJI go

Thus 110101 isin L (). This is a set of strings with an even number

of 0's and even number of I's.
. , P
| " ,
Free Semi-groups: In abstract algebra, the free moniod on a set 4 is the monoid
whose elements are all the finite sequence (or siring) of zero or more elements
from 4 with the binary operation of Concatenztion. It is usually denoted 4" while

Free Semi-groups is denoted 4",

From [7] and [8], let 4 be a nop- -empty set and let 4 be the set Gf all
ﬁmte non-empty words a,a,...a,in the alphabet 4. By concatenation, a binary

operation is defined on 4" as | '
(a, Oy, (bI bz....b‘,) =aa,...ab b7...b_, .Then, with respect to this operation,

A g Frpa Qo up on 4 while the ... .. .. Ow-«,‘mms ol 166 A .

SOME PROPERTIES OF FREE SEMI-GROUPS

Pr0p051txon 2.1: The free monoid 4" is cancellative. A Semi-group or (moniod)

§ is called equ1d1v1s1ble if, for all s,¢,u,v in S,
st vu unphes either S e

() there exists x = §' such that ' ’
S=uxandv=xt or

o

- (i) there exists y in S'such that y = sy-and t= yv
' From u” S and y=8"u respectively.

_Proposmon 2.2: The free monoid A* is equ1d1v151ble
Proof ’
Let 5 = uv_ =a,a,...a

Where g,a,..a, € 4
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Then,
for some k,1in {0,

S =00yt T = A, ena,

IR - AENT.

S = Q!QZ......{!;; 7= a
if '

k21, then x=¢,....a,,

If k<l,then y=q, . ....a, for (i) and (n) respecizveiy,

Theorem 2.1 ' : \

- Let 4 be a nor-empty set and let S be a Semi-group if ®: 4§ i
arbitrary mapping ther there exist a unique homomorphism ¢: 4" — § such
plA=D '

Proof P ' b
‘Define ¢:4* - § by ' ' \

:omomorphism and that ¢/ A=® Moreover ¢ is uni
forif p: 4™ — 8 is to have the required properties
Then, ' ‘

it is evident that ¢ is ¢

M

(@, a,... a,) ¢ =la, ) (a, D)..... Aa, @) ' "
(o C}} C) . (a, @) '

@ @y nt,)) @

forevery aja, .........a,, n 47, and so ¢ = ~

,g

'CONNECTION BET/EEN FREE SEMI-GROUPS AND AUTOMATA
An alphabet T i 2 finite, non-empty set of elements. The elements of .=

»alphabet are usually called s »'mbols or letters. Let - .
CD={012 3y} and

CA={8,8, €, e, z}a word over an alphabe% z

is a ﬁmte sequence of sy“nbols from Z, usually wntten w1thout any separating
commas. - '

For example
: ' - 25801
4563¢
are words over 17, while
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. blackdog
are words over 4.
Similarly, given an alphabet {a,b,c}, the worc:s
% cab abb
are words over { {a,b,c} while the concaten:

of street with boyis
streetboy .

Strings are usually made up of symbols available on a computer
keyboard through binary numbers Os and 1 . These binary numbers
are later processed through method of patiern recognition problems learnt
in Finite Automata Machines. Finite Automata M ac‘mnes are thought of as
processing these strings of letters over some ents
of Free Semi-groups and Free monoids are
strings of symbols in which we recogni
recognized in any application are cor
These elements are strings of symbols and ey
where A is the set of space-and punctuat
upper and lower case letters of the
machines can be seeing as we see Free Serr
where A = {0, 1}, so the principles of &
and idempotent can be made use of in Aut

FRF I FTT AR T

Adeshola, A. D. (2007). Syntax Recogn
Automata Theory using Free Sem
Unilorin.

Emskﬁe&n G. J. (1989). Theory of Co

- Automataand Complexity. New Y 0ric: .

Company, Inc.

Derick, W. (1987) Theory of Computatw C &iléda: John Wiley and Sons.

ifx

Formal Languages and
ups. M.Sc. Dessertation,

tion: Formal Languages,
Jisson-Wesley Publication -

Inc
Hartley, B. and Hawkes,T 0. (1970) Rings Modules and LmearAlgebm_
Great Britian: Cambridge University Printing House. -

Hopcreft J. E. and Ulman, J. D. (1979). Introduction to Automam Theory,
- Large Wages and Computanon California: Addisson Company,Inc.




International Jeurnal of Engincering and Technical Mafhgmaﬁ;cs Vol.1,No 1 & 2 213

Howie, J. M. (1991). Automato anc Languages. Oxford: University Press,
Oxford.

Howie, J. M. (1976). An Introducrion to Semi-group Theory. London:
Academic Press.

Howie, J. M. (1995). Fundamenials of Semf-group Theory. Oxford:
Clavendon Press. -

John, C. and Darrell, L. (1989). Theory of Finite Automata with an
- Introduction to Formal Linguages. New Jersey: Prentice-Hall, Inc.
Englewood Cliffs. : '

www/Wilkipedia (2009). The free Encyclopedia on Internet.

T




