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Abstract: Let X,, = {1,2,3,..,1n} be the finite set of 7 objects. The set of all partial transformation of 7 objects forms a

semigroup under the usual composition of functions. It is denoted by Tn, when it is full or total., In, when it is partial one - one and

F » When it is strictly partial. The elements of conjugacy classes of partial one — one transformation were studied. The elements in each

conjugacy were represented using two — line notation. Finally the elements were arranged in their respective conjugacy class with the
aids of unlabelled graph. The elements with the same graph structures will contained in the same conjugacy class.
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1. Introduction

The full transformation semigroup and some special
subsemigroups of T,, have been studied over the last fifty

years( See [1],[3].[4], Let X,, = {1,2,3, .., n}. Then a
(partial ) transformation o : Dom € X,, — Ima is said to be

full or total if Dema = X,,. otherwise it is called strictly
partial.
Howie [5], a mapping in T, is called order- preserving if for

alli,j€1{1,2,3,..,n},
i =] = i = ja. The semigroup of partial one — one
of X, will be denote by IO, respectively. In his

contribution, Howie [6] investigated that the order IO, is
2n : .
|10, | = (ﬂ) respectively. Richard, F. P. [2] represent

the elements in each conjugacy of Symmetrics group (5,,)

and full transformation semigroup (T},) using one — line

notations and the unlabelled graph to described the
generalized cycle structure (or “type”) of each element.

2. Preliminaries

2.1 Conjugacy classes of. &, and T,

In any group G, elements g and k are conjugates
ifg = khk™t forsome k € G.

The set of all elements conjugates to a given g € & is
called the conjugacy class of g.

In§,, if
T = (X4, %, X3, ey X;) (Xgms Xoms 15 Xmg 2, oo
cycle notation, then for any & € 5,

owa !

= ( 0(.‘»‘.’1),0(.‘12).0(13),...,G(IEJj( U(xmjfatxm-l-l}a(xmﬂ,) "'fa(xnj J

,X,)in

Conjugacy is an equivalency relation, so the distinct
conjugacy classes partition &

Consider the full transformation semigroup,T;,, which
consists of the mapping X,, — X,,.

leta, S € X, andod ET,. We say & - f§ if o’(ax) =
al(B), for some i,j. the relation allows us to decompose
into cycles.

2.2 Theorem 1 [2]

The relation & -~ f if a’(@) = a(f) , for some I, j is an
equivalence relation

For example, in O ,
1 2 3 4 5 1 2 3 4 5
[_ 1 2 — 3} and (_ 1 2 3 _) are

elements in the same conjugacy class and same graph
structures as shown in figure 1.

.\ ® /'.
*o——®
Figure 1
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2.2 Directed Graph notation

Consider an element a €T, where

a = (i,j, k,...,1) in one - line notation. Draw Tt vertices
and labeled then , j, k. 1. Indicate (i) = j by

drawing a directed line segment from te j . For instance, if

(1 2 3 4 &5
1 2 3 5 4
in the figure 2.

) € T, the directed graph is shown

) € T, the directed

L L Q
o o

Figure 2

For instance, if G 5 3 4 ¢

graph is shown in the figure 2

The conjugacy classes of 10,

The Conjugacy Classes in IQ .

3. Method of Procedure

In symmetric group, two permutations are in the same
conjugacy class if and only if they have the same cycle
structure or “type”. Extending the use of cycle structure to
transformation semigroup, the elements with the same graph
structures contained in the same conjugacy class. Since the
conjugacy is an equivalence relations, so the distinct

conjugacy classes partitions group &. This means that & has
n  conjugcy classes, (4, Cy,C5.C5, .0, then
C;,NC; =0 fori=j and U;C, =G. Two elements
of Id, are in the same conjugacy class if and only if they
have the same graph structures.

1
The conjugacy class, £y = {(1)}, consists of elements of the form;

(e

The conjugacy class, 5 = {( )} consists of elements of the form;

1

We see that [0 has two conjugacy classes.

The Conjugacy Classes in 10 .
1

The conjugacy class, £ = {(1

1
The conjugacy class, £ = {(1
®

1
The conjugacy class, C3 = {(_

2
2)}, consists of elements of the form;

¢

2)}, consists of elements of the form;

*

2
_)}, consists of elements of the form;

*—9

1
The conjugacy class, Cy = {(_
®

We see that I'), has four conjugacy classes;
The Conjugacy Classes in 10 5.
1 2

The conjugacy class, £y = {(1 2 3

2
_)}, consists of elements of the form;

3
)}, consists of elements of the form;
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e ¢
¢
;D) G 23

=

The conjugacy class, €5 = {(

Ce [

Theconjugacyclass,C3={G 2 ;) G g E) (1 i g) @ 2 g)}

consists of elements of the form;
® ® )

. 1

The conjugacy class, £y = {(_

*—0

®
The conjugacy class, £z = {(

® "D

The conjugacy class, L'y =
CPHE2Y 62
T2 G2 C352D
consists of elements of the form;

®* —@

P B G

®
. 1 2 3 .
The conjugacy class, £ = {(_ _ _)}, consists of elements of the form;

We see that [0 has seven conjugacy classes;
The Conjugacy Classes in 10 .

1 2 3 4 .
)}, consists of elements of the form;

The conjugacy class, £; = {(1 2 3 4
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) (_ 2 3]}, consists of elements of the form;

o]
Lid
p—
e
=
73]
S
e
(@)
o
>
o,
7
2%
7]
o
=
@
[1°)
3
[1°)
>
~—+
7]
o
=
—_
=
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o
=
3
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Theconjugacyclass,C2={(i i g :] G i i i]}

consists of elements of the form;
® Y o

<

The conjugacy class, £ =
1 23 & 1 2 3 4 /12 3 4 (1 2 3 4
{(—124J(1—23](134—)(23—4)}’
consists of elements of the form;
e o

( ® \‘ ®
The conjugacy class, £y =
R I GO B O
1 2 3 4 1 2 3 1 2 3 4
[124—) (13—4) (2—34)}
consists of elements of the form;
. )

( ® \‘ ®

The conjugacy class, £z =

123 4 /1 2 3 4 (123 4 12 3 4
{(—234J(1—34)(12—4J(123—)}’
consists of elements of the form;

. o«
&

The conjugacy class, £z =

G B G I G
1 2 3 4 1 2 3 4 1 2 3 4
G223 6G240 G52
consists of elements of the form;

¢ ¢

. X
The conjugacy class, &7 =

(G I Gy
CI2yCineiy
1 2 3 4 1 2 3 4 1 2 3 4
G242 G320 Gl
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consists of elements of the form;

The conjugacy class, g =

S NS SN N
CEE N NI RO
GIZHE2EDE2I9G23Y
N O N

3

consists of elements of the for
S

¢ — 0
The conjugacy class, g =

S NS N

(1234)(1234)[123i)}

1 — — 4 1 — 3 - 1 2
consists of elements of the form;
® ®

Ce

The conjugacy class, Cyq =
Ci2HCz2pCziHCzd)
C239G22HC?2
G22HC239C,
cj]sistsofelementsoftheform; * :

™.

The conjugacy class, £13 =

G22H0C329HC23HCz22 D
consists of elements of the form;

C- °

I w
Lo
R
—_—
| =

|ty ba

. 1 2 3 4 .
The conjugacy class, 5 = {[_ L _)}, consists of elements of the form;
® ®
® ®
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We see that I, has twelve conjugacy classes;

The Conjugacy Classes in 10 ;.

1 2
1 2

(o o {o
W

The conjugacy class,

(G33:0G3329GE32290@235239}
1 2 3 4 5

(— 2 3 4 5)}

consists of elements of the form;

o o Lo
o) o

The conjugacy class, C3 =

1 2 3 4 5 2 3
;3323960723
1 2 3 4 5) (1 2 3
1 — 2 4 5 1 3 -

The conjugacy class, £y = {( g i g)}, consists of elements of the form;

consists of elements of the form;

o L) o

*o—®
The conjugacy class, £y =

G:259602359G6G33
1 2 3 4 5 (1 2 3 4 5y 1 3
(—1245}{134—](2

consists of elements of the form

o ‘fo {o

\

*o—0
The conjugacy class, L'z =

G235 C 13359053

consists of elements of the form;

o g

LN o
| un
R —_
~—
B =
L b
e L
| =
L LN
S
'
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® (I) @

\, ./

*o—O
The conjugacy class, £ =
{(1 2 3 4 5

— 1 2 3 4) @ i i ; E)},consistsofelementsoftheform;

The conjugacy class, L'y =

{(1234E)(1234E}{12E45)(13345)

1 2 3 - 1 2 — 4 1 2 — 5/ \ 3 4 —
G233+ 23r)(t23s)(rz2:y
() N G

consists of elements of the form;

® ® ®

&) 4

The con:gacy class, Cg =

L N S S I S
(1349031962329 1)
A NG N R N
AR N NS I NOE R
C1349E2319G2259C 3219
(2249 (23519025906221)
G210 iieatziineizg
CiiiaCiied

consists of elements of the form;
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o) ol

*o—®
The conjugacy class, Cs =
G23t962319G2249C131Y
SRR NS O N )
RIS FE NGRS
C233903289021389023).
Ci1239C23139G3 2290532229
consists of elements of the form;
® Q ¢
\l———hl
The conjugacy class, Cyq =
(A N R N G N
AR RO R SO O
G N ) NG R R
(2239023196239 0222D
consists of elements of the form;
° Q./-
Th>)ln.jlugacy class, Cyq =
(1IN
CEEE N R H N TR
Gis2G2352Gi:22)
Ci3:G3252G52520

consists of elements of the form;

¢ *o—0

—_——
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The conjugacy class, 15 =

{ G ) N G ) B G
C2339G3:529G
(332962319
consists of elements of the form;

;

®o—» 9

SN

The conjugacy class, 13 =

(2296234962219
C12i9(12t9( 23902
Cizineizid

consists of elements of the form;

o) o Lo

The conj;acy class, C14.=
R N N I N o
I N R N I B
(1219211902290
SR O R RO N O
(3249622893589
(22r9(iiro(iiia(?
(2239129923896
(2239023896229 ;
C2339G 222002252032
Griintzaafniiiege

consists of el

@D

ments of the form;

o e

*o——®
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The conjugacy class, C15 =

I rIinErIegEien iy
1 2 3 4 5 1 2 3 4 1 2 3 4 &5 1 2 3 4 5y 1 2 3 4
(__14)(23—— :]( —2—3)( —23—)(24——
C2259G:e22)G232yds5:i2>y2z2?
(2329053928962
CirinEziin
consists of elements of the form;
® ® ®
\I ®

—_—

The conjugacy class, ¢ =

(O N N O N O S
I NS N IR N
(123;5?)(112245)(1;34;-){123:'l4g)
fisinaziiniaaingaiig
AR R LR RE
- -25 -3 4 - - 3 - - - 4/ - 3 - - 2
1 2 3 4 5y/1 2 3 4 5\/1 2 3 4 531 2 3 4 5

(—15——)(———23)(2——5—(35———)

3229022890322 9G28 %

consists of elements of the form;

N o

The conjugacy class, 7 =

Gz222)0C322)Cz2322)C 2252}

2227

consists of elements of the form;

L Q L

® ®
The conjugacy class, Cyg =
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(liiiij(iEEAL5)(12345)(13345)

— - 1 - = - - 1 - - — 1
Gz2it 232232 0C 22187
cz223)C22296G2222)C 5222
2226222022202 2222)
G2222)C3222C0 222902252
consists of elements of the form;
® @ @
*e—0

The conjugacy class, Cy5 = {(i 2 3 i E)},

consists of elements of the form;

® ® @
® ®
Thus, we see that IOz has nineteen conjugacy classes.
4. Result [5]J, M.Howie, Semigroup of mappings. Technical report
series. King Fahd University of Petroleum and Minerals,
The summary of the sequence on the number of conjugacy Dhahran, Saudi Arabia, 2006.
classes of Order - preserving partial one - -one  [6]J, M. Howie, Products of lIdenpotents in certain
transformation semigroup is 2,4, 7, 12,19, . . . A000070 of semigroups of order - preserving transformation.
. . Proceeding of Edinburg Mathematical Society. 13.
the Online Encyclopedia of Integer Sequences (OEIS) [7]. (1971), 281 — 236.
. [7]1 Online Encyclopedia of Interger Sequences. 2012.
5. Conclusion [8]1.J. Ugbene, O.E. Everestus and O.S. Makanjuola. The
pacific Journal of Science and Tecnology. Vol.14,
It was discovered that the transformation semigroup can be number 1.(2013).

understood better in nature and properties with the aids of [9] Wilkpedia, the free Encyclopedia online. 2012
graphs and the unlabelled graph can be effectively use to

determine the conjugacy class of Order - preserving partial

one - -one transformation semigroup.
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