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ABSTRACT

In this paper, we establish the fact that decimal integers are formed from the ten decimal
or denary digits 0, ...,9; English words are formed from the 26 letters of English
alphabet (or 52 if we distinguish between lower and uppercase); English sentences are
formed from the finite, but large number, of Englishwords[2]. This preliminary study has
attempted a description of a core aspect of both Syntax and Semigroup. It endeavors o
succinctly explain what syntax entails and in, chronological order, a review of major
thoughts on syntax evaluation is highlighted. As a way of finding possible areas of
relationship in the curious presence of Syntax and Semigroup section one explains ihe
relationship through logarithm algorithm, section two equally looks at the syntactic
nature of prefix, suffix and subword, and ip section three, resulls are analyzed and
finally, conclusion are discussed in section four.
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INTRODUCTION . _ .
Free Semigroups are first Mathematical objects every human being has to deal with. Even before attending
school a child learns a “language™. The child acquires words” (i.e. generators «. _crtain free semigroup)
and “sentences” (i.e. sequences of generators) formed by Concatenation of “words”. The early learning

process relies very heavily on the fact that words and sentences carry meanings, the purpose of

communication being the notation of objects, the expression of sensations and, later on, of thoughts and their
recognition from or by other members of the social group. This aspect of language is called its semantic
aspect. In systematic studies of languages, the semantic aspect of a language is usually distinguished from its
syntax, that is, the set of rules leading to the formation or recognition of grammatically correct sentences (F.
de Saussure, 1931). In other words, let S be a semigroup. A subset X < S generates S freely, if

S =[X], and every mapping &, . X — P (where P is any sémigroup) can be extended to a

homomorphism « : S = P such that & | X = «, . Here we say that & isa homomorphic extension of the

A 0 Pa Pause by saseoys

MAPEING Ly - 11 2 35 1eely § st by some suhset, tha § s a free semigroup [6].

Length and Logarithm

‘Given two positive reals x and y we have log(x x y) = log x + log y and , similarly, given two words

xand ywe. have Exy\ = ‘ x‘] 5 N_yt. We have log(x x 1) = logx + logl = logx, for a positive real

x.and we have-lx/ﬁt.l=1x‘ + /ﬂts‘: x

, for a word bx.'Note here. that the empty word is the empty

'sequénce: and is denoted by A, in other words, the empty word is a word over every alphabet [4].

Also. given a word x-over an alphabet A, we definex’ to be A and forall i 21, x' tobe xx'7'. So

(12345)° = 1, (12345)", =12345, and (12345)> = 1234512345, Now-

x"=i

x| in analogy with

log(x') =i .logx for reals. Hence, x' is the “ith pox‘wer of x.For all words x,and all

+J

i,j20,x'x =x =x'x".

Theorem 1.1.1.: If a",x, and y are positive real numbers, and a # 1,
Then v
log, x +log, y = log, xy

- Proof. p A . -
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Let log, x=m and log,y=1n
" then,
5 m i
x=d and V= ¢
but
xy=(a")a") = a"" (by indices)

Also by definition of Jocarithm, we have
m + n=log, Xy ‘ : \

thus, log, x + log, y = log, X¥.

Theorem 1.1.2.: If ¢ and x are -positi\'e real numbers, and a # 1.
Then

log, x" =nlog,x

Proof '

Let log, x" =m

then,

y=g" sox' = (a™)" (by indices)

n

Also by definition of logar ithm mn = log, X

Hence, log, x" = nlog, x. '

Theorem 1.1.3.: Given logarithms base a of one equal zero
then :
log,1=0

- Proof
Let log,1 = m then a” =1

a® =1 (byindices)

. n -0 . . . - .
We can thus write a” =d ~which gives m = 0 and s0 log 1=0.

=
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Prefix, Suffix and SEEbWOl“(]

Given two words x and y over an alphabet A, we say that x equals y writtenr x = ¥, if they have
same length and the same symbols at the same positions. W.e say X is a prefix(4] of y if there isaw
zover A such that xz = y.For instance, let x = world and y = worldwide , then x is a prefix
y, since Xz =Y, where z = WIde In the same vein, we say x is a proper pre efix of
X = Ax#Y, and x is a prefix of y.Clearly, 2 is always a prefix of any word X including itself a1
word x is always a prefix of itself. If x = go and y = goes, then X is a suffix[4] of y and is, in fa
proper suffix of y.In conclusion, we say that x is a subword[4] of yif- there are words W and»
wxz = y.We can visualize this given that x = md is a subword of woman and it is a pxopex subr

since ‘;\ + woman and X # A.

Illustratlon
Cons\del the w 01d x = brother. Then

A, b, b; bro, b)ot brorh blolhe brorher



ave the
a word
refix of
of yif
If and a
in fact,. a
d zwith

suby’ord
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A, b, ¥ 0,80, 8,1, br, ro, ot, th, he,er, bro, rot, oth, the, her,

brot . roth, othe , ther , broth. rothe ,other, brothe, rother brother
are all the subwords of x .

ANALYSIS AND DISCUSSION OF RESULTS
Words and its length

Let A be an alphabet. For all words, x, y, and z.over A, (xy)z = x(yz) = xyz, then th enation 1S
associative. Also [5], let A be a non-empty set and let 4™ be the set of all finite, non-emply words
XXy - X,, in the ‘alphabet‘ A.A binary operation is defined on A" by juxt taposition
D (XX e X, )0 - o Vo) = XXy e Vb Vs o Yy |

with respect to this operation. :’f" is a semxgroup. called the free semigroup on the A. The set Alisa

generating set for A*
Given the alphabet {a, b,c,d,e '( the words

A
dddab ce

dab
ceeab
aaaaa

dabbbcce

are words over la b,c,d, e

The length of a word x is denoted by

x| and is simply the number of symbols in the given word, so

\13579\ =35, ]hyskiema{ = §, and \’A

—~ 0. Let x be a word over an alphabet A and let a be in

A Then the a —length of x is denoted by ‘xku and is the number of times a occurs in x. They have

lengths

|| =0
\dddabce]d =3
‘ a’arbv\ = 3

"[ceeabllc':fa S

\ aaaaa§ = 3

_ ‘dabbbccel =3,

Itis |mponant to note that the catenation of dddabcedab has lenoth

\dddabce‘ + ‘ dabl =3+3=6 are expected. »
Sum arly, (dab) *(dab)* = (dab)® = dabdabdabdabdabdab

*CONCLUSION

Elements of Free Semigroups are words in alphabet then thev are strings of symbols in which we recoomzed
that the strings that must be recognized in any application are constructed from set of symbols. These

elements are strings of symbols and every input is an element of A®, where A is the set of space and
punctuation svmbols together with both upper and lower case letters of the alphabet [ﬂ
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