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ln this paper, we eslablislt tlte.fact

or clenary cligits 0, ... ,9 . Englis

alphcbet (or 57 if we clistiitl4rish behveen lov,er and uppercase): English sentences ore

forntecl frotn tlte finile, btrr lctrge nttmber, of English words[2J ' Tltis prelimitturv sludy I 'ts

t 'o,,r,,,p,ud a deslription af ctioye aspe1 of both Synta* and Semigroup' It endeavors la

strccittctly explctin tvhctt st'rrlax entciils cmd in chronolagical order, a revie-tv of mcrjor
-thn,ghti 

on'syntax evalticttion is hightightecl. As I vvay oJ'fincling possible arerts oJ

,nlaiiorrhip irt tlte ctrricttrs ])t'esellce o1 Syntax cttd Semigrottp , section one exploins lhe

relctionsl.ip rhrottgh logc,iithm ctlgorirhm, section two equally looks at the syittctciic

tnature of'prefix, iffir"o,,rt sitb+vird. ancl \t section three, re.stilts are cmalyzed rutd

Jinalty, conclttsion are discttssed in sectionfowl'

Kq:wortls: Syntux, Free Sernig{ottps, Stffix cnd Prefx'

l*TRoDucrIoN 
Even beiore attending

Free Semigroups are first Matlr,"r:ratical objects every human being has to deal rvith'

school a child learns a !'language". Tlie child acquires' ivordsl'(i'e. generatgll ". '-*rtain free semigroup)

and .,serltences" (i.e, ,"qr",i""r* of gerrerators) formed by Concatenation of "words", The early iearning

process r.eiies very heavily on 
'the 

fact that rvords and sentences carry tneatrit-tgs, the pr:rpose of

io,r,r,rni.ution being the notation of objects, the expression ofsensations and, lateron, of thor-rghts and their

i".ogririo,,, fro* or"by other members of the social group. This aspect of language is called its semantic

^rp.I, 
In systematic sigdies of languages, the semantii aspect of a language is usually distinguished from its

syntax, that is, the set of rules leading to the formation or.iecognition of grammatically correct serrtences (F'

d"Suu=r.,r.,i931). Inother'rtord1, letSbeasemigroup-AsubsetXgSgeneratesSfr"eely'if

$ = [x]., and every rnapping ao : x -+ P (rvhere P is any semigroup) can be extended to a

homonrorphisrna:S+PstrchthatalX:ar.HerewesaylhalG'isahomomorphicexte*sionofthe
' . -.. :f ! :., l.e;.l: ,,1- r , j.- r l.l,romf qr:hcrt th-'r: ,S is a fl'ee semigroup [6].iiiappiiill Lio. i1 i ,- 

!

ABSTRACT
rhal decimal integers are forrued from the ten deciiticti

h worcls ctre foritec{ fi'om the 26 letters oJ Engli:lt

Lenglh and Logarithm
ilffi;;o po'iii" reals x ancl ;'r've have log(x x y) = logl'+ logy and ' similarly' g;''::' ''o'o rvords

I | \-lnow+lnol=lr fgali xand yrve have 1*),1=lti-l)'l.We trave log(xx1)=logx+logl=log'x,for a positive

.r. and *,e have lr2l = lrl * 121: lxl, for. a rvord x. Note here that the empty word is the empty

seqlrence and is denoted by 2. in other worcls, the emptl'r,r'ord is a word over everlralphabet [4]'

Also. gil,e1 a word x.over an alphabet l, rve definexo to be )- and for all i ) 1, x' to be 'x't'-'' So

01i45)0 = A.(l:z34rt. = lti-15. and (12345)r = i234511i45. Norv l.t' I = i.lxl in arralogl rvith
,

.t

: Iog(x') = i . logx for reals. He,ce. .r' is ttre 'ifft power of -x' For all r'vorcls x' and all

i.j) 0, .Y'.x/ = .\-' 
- I = x/'T'

Theorem1.1.1.:lfa-x,and-varepositiverealttumbers'anda*1'
Then

Iog, x + log., y..= log,,xY

P roof
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Letlog,,x=t1'l
then.

x = cl"' atld

br,rt

aird 1o9,, )' = n

-\.1,= (a"')(a") - rr" - '' (bY' indices)

.Also bv definition c: li''al''l1lt't-t' u'e have

In - lt = lo$, .\J

thrrs. lou,, .r ' lo; ' - iqg., 'r't"

Tliecrenr 1.1.2': ii i' iii'i 'r- ale;lositire real trurl-ibers' atld a + 1'

fhen '

I0q,, ,t'' - lr log '\

Prooi
lot lntr l't' = lit
L r_ L rL'\ r, -'

then.
(b-v indices)

Also by detrnition of logarithnl mn = logo x"

. r --'1
Hertce, 1og,, x" = 

'/? 

log,, r

Theorem 1.1'3': Give* logarithrrs base a of one eqnalzero

then

1og,,1 = 0

Proof
Let 1og, | = ttt titetl rt"' = 1

cro --1 (bY indices) i

We can thus u,rite {1"' = a0 lvhich gives n: = 0 and so 1og,, i = 0:

ti

!=ct

x = a"' so .x" = (rr"')"

!

:[:,1,,:":t*:;.-::iJ1;'"ver an arprrabet A, we.* r,l:1 x equars v, *'ri11eu x = v' ir thev have

i sa*e ren$h aud trre ,un,. ,yn,bols at the same positions, w"e =uyl 
x is a prefixr*] of y if tliere is a 

'n'

zover. I s,ch tlrat xz=y'For it*t"tl"ii"l t".:',:",ril 
' 

=tt'orldt+'icle'then 
xis a prefix

), since xz = y. u,here z = wide. ln the sal"tle vein' t"" ' 'uy ' 
i' a 

,proper 
prefix of

x = )u ,x * y , andx is a prefix,of y' Clearly' Z 
is 

afwl;-u p""fi* of an1' rvot'd' x including itself at

rvord x is atrrays a prefix of itself. If.x = gq and y = goes:;;:r is 
1s1ff,ix[al 

of yand is' in fa

proper suffix of y. Irt conclusiott, rve''uy 
'-tiut 

x i' u touo'ota1+1 lf '' iithele-1e rvoi'ds ruand z

l,ttxz =y.we can ,isualize this give, ffur'"|-= nra is a subrvord of tt'ontan arrd it is a proper sub'

since x + \4)on1at't and x * A'

Illustration

-^', 
U, br, bro, bt'ot' broth' brolhe' brolher
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),,b,t', o, t,l't, e,-t';br, ro oi ' ili' he, er 'bro'rot ' oth'the'her'

brot . r.oth - olhe, ther, broth - rcii.ii:.other , brothe ' rothet'.brolher

i'rre all the sttbri'orcls of x '

ANAI-YSIS r\ND DISCUSSiaI{ ar l- FTESULTS

\Yords and its length

l-et I be at-r alphabet. For aii $c|i-:,. .r-.1,, and : oYer l, (x.r'): = x(I:) = xyz, theil tir''' :rr::'rlatlol.l IS

associative. Also [51. let ,4'[r: 3 ]l3R-elxpt]'set arlcl 1e1 l* be the set of all firrite' ICr'i-ii-1.'-'iv *'ords

-yrX: ... .r,,, it.l the ,alphabrt' -,j . A binarl' operatiorr is clefine'l oll tl* i"r' -1i '' ta;rositioll

(.r,,r. ...x,,, )(),,]', ... l',,) : -lir.1.- "' \',,,b1)', "'!',,

*ith respect to this o1;eratic,.,. -f is a serrigrotrp. called the lree sc,rigroLrp otl the .'i ' 
.,'r.': 

"ei '4 is a

gerteratitrg set for l* '

Civen the alphabet lcr, b, c ' t'i ' t f ' the *'oLcls

).,
,ltlrl,tb t','

.t ^Li tt,1 Ll

t't'( ilb
ocla0a

d,th bhcce

aler'ordsor.r {ct,b.c,'1 ,e;i '

-fhe length o{-a word .r is de,noi,;a ul, 1.r I ancl is sirrprl, trre number or s)'mbors i. the s.i"'i:r u'o'cl. so

\f ;:,7e1= i,i hvskientct\= 6. r,ncl i;i= 0. Let x be a rvorcl over an alpliabet I arrci iet a be in

l.Thenthe a- lengtlt of r is c]erloted U> 1*],, and isthe tlttmberof tinres o occri's r ' 'T5e1 ltave

lerr gtlis

1,,1= o

\ctclclabce\., = 3

\ rkta\ = 3

1 ,l ^\,ceeabl, = !

\ cractaa\ = 5

\aauuucceln =3
It is irnporrant ro note that the catetration of c{dclabceclab has length

\aaaaucel +\dabl = 3 * 3 = 6 are e'xpected'

Sirnilarly,(ctab12(dah)u=(dab)6=dctbdabdctbdabdabdab.

'coNcl-usloN i
Ei.rnents of Free semigroLrps are rvords in alphabeithen they are strings of s,v-mbols in which we recognized

that the strings that m--ust b. ,..ogni..J in'uny application 'are corNtrltcted from set ol s,\'mbols' These

' ;;;;;";r;r;"rtrin-*, of s.vn.ibois and every inppt is an element of A- ' where '4 is the set of space and

,' punctuation symbols togetirer r.r'ith both upper and lower case letters of the alphabet [3]

ave the

a rvord

iettx ot

rf ,rr if
:lf arrd a

in fact. a

d z u,ith

sub. ord'
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