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ABSTRACT :

In this paper, we studied the number of Nilpotent element of order preserving
one-one partial transformation semi groups and number of nilpotent elements of order
decreasing + order preserving one-one partial transformation semi group. Also, we
showed that every Idempotent element of one-one partial transformation semigroup is a
contraction mapping.

1. INTRODUCTION
Consider the finite chain X, ={L,2,..,n} under the natural ordering and let
T,,P,,and I, be the full, partial and one-one partial transformation semigroups on X,
respectively. We define Ln=OnnNDn,PLn=POnNPDn and ILn=I0OnNIDn
as the semigroups of order decreasing + order preserving full, partial, one — one
transformation respectively.
Higgins (1994) showed in particular that IL,,I is the nth Catalan number given by
2n
I(L,_)|=l/n+( Jand E(Ln)/=2"" furthermore, combinatorial properties
n

of L, were investigated by Laradji and Umar (2007 ), they showed that the number of
maps in Ln such that |].m¢l' =r is the triangle of Mahayana =(A001263) numbers given

by
|{ae L, :lima'= r}|= lln—r+l(::llI:J
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The s .of_s mbols used i;.'l this work are given on this table
Transformation Full Partial | Partial one —one

Transformation Y 14 e I,

Order —Pr eserving o, PO. 10,

Order —decreasin g D PD, ID,
Order—l’reserviug+ Order- P,

decreasing _JL'\]LJLJ

Tablel

'l‘heinjectiveordaMelemmm
1)(1
()

and the Nilpotent element for 10, is -

1

()

When n=2, we havethcfollowing partial msfmtionsemigmup

12) (12) (12) (12 12)Y(12)(12)(12 12

11)(22)(12) |21) (1= 2=)\ =1 =9 | ==

ummumm

12)(1 2\(1 2)(1 2 1. 2Y{2:

12){1- J12- )| -1 -2)\——

=6 elements ) 3

And the Nilpotent elements for 10, are: .

157

|
ki
i




Ml

SOME PROPERTIES OF SYMMETRIC INVERSE SEMIGROUP AND,

=3 elements
3.0 MAIN RESULT :
31 NumberofNilpotentElmtinParﬁalOnc-OncOrderPteserﬁng
Transformation Semigroup
Thus we repeated forn=3,n=4and n=>5 and the result gives the following
Table 2 i
Bl [l [l [jEGe)  [Woy
n=1 2 2 2 2 14
n=2 9 7 6 4 3
n=3 64 34 20 8 9
n=4 625 209 70 16 29
n=35 7776 1546 252 32 97

Here, for N(IO.) we obtained up to n=35 the sequence 1;3,9,29,97 for the number

of Nilpotent element in partial one— one order

expression for these sequences is yet to be derived.

preserving transformation but the general

32 Number of Nilpotent element in order decreasing + order preserving partial
one-one transformation semi group. ¥
Usingmemethodina)abovethemultfathisclassofscmigoupasinme
following table

Table 3

|7 Iz, | ||e@r) | |wv(,)

n=1 2 5 2 2. = 2 1

n=2 9 7 S 4 2

n=3 64 34 14 8 S

n=4 625 209 42 16 14

n =5 7776 1546 132 32 42

Here, we got the sequence 1,2,5,14 and 42 for the set of Nilpotent element of partial
one-one order decreasing + order preservin,
the general expression for these sequence.

g transformation semi group up to 7 =5and
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3.2.1 Proposition

The general expression for the number of Nilpotent elements in order decreasing
+ order preserving one-one transformation semi group is

T AT

n-1

Umar did this work and got the same result with me (independent) which I was unable to
prove it in his own work [5] -

4. CONTRACTION MAPPING
Umar A. [8], A transformation o in P, for which Ixa— yafi < lx— yl Vx,y€ X, is said

to be a contraction. That is, a contraction mapping is one in which the difference between
any two elements (in the base set X) is greater than or equal to the difference their

; R - (123)(123)(1234)\(1234
images. Examples of contraction mapping 1230321/l 2-1 it

The set of all contraction mapping I, forms 'a semi groyp denoted by ICONT, (one-
one contraction mapping).
Since if

a,fe ICONT,,.lxa’—ya']S|x—y|Vx,ye X,.and |xﬂ—y,b’| <

= y|Vx,ye X,. Supposet=xa and s = yc, then tf=xaf

and sf3 = yap.

Therefore, =
|xaﬂ—yaﬂ]$|tﬂ—sﬂls|t—s|‘ (1)
But
|t—s| <|xa— ya| <|x-y]| ®)

Ixaﬂ - yaﬂl < |x— yl It is a subsemigroup.

It was shown by Kehinde and Makanjuola in [3] that the number of idempotent
_elements IE(ICONT.,) forms a sequence 2,4,8,32, that was generalized to 2",n=1,2...,
2" We shall use the following result to support these findings

-




Theorem : .
Every idempotent element of one — one partial transformation semi group is a contraction
mapping. ]

Proof =

For any Idempotent a,'F (a)' = llm(af)l - In other word, all the elements in DOM ¢ is
fixed. Where IF (a)l is the number of fixed elements in and llm(a)' is the number of .

image in . Hence if o is idempotent then |xer— yal=|x—y| forall x,ye d (@) since
x& =xand ya=y. So all the idempotent element in 7, are contraction mapping. It is a
well known fact that the number of idempotent elements in I, is 2". Hence,
|E(1CONT,)

e U —

= lE (1, )l =2" as got earlier.

CONCLUSION
We obtained the sequence for set of Nilpotent element of partial one —one order

preserving transformation up to n=5 as 1,6,9,29 and 97 but the general expression for ‘ i i
these figures has not yet derived . !

e

Also the sequence for the set of Nilpotent elements of pamal one —one order decreasing +
order preserving were also obtained up to n=5 and the gerieral expression for these
1,2,5,14 and 42 has been derived as :

N(IL,)=1/n ('2,"_1)

Furthermore, we showed that every idempotent of one-one partial transformation semi
group is a contraction mapping.
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