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Abstract: 
 In this paper we obtain a formula for the order of elements in Tn (The symmetric 

Semigroup) and Pn(The Partial symmetric Semigroup ) semigroups . 

 ت //الخلاص

وفي شثه الزمزج التناظزيح الجزئيح    Tn دنا صيغح لحساب رتثح العناصز في شثه الزمزج التناظزيح في هذا الثحث أوج       

Pn   . 

 

1. Introduction: 

    Let Xn={1,2,…,n} then a partial transformation 
nn

X  Im X  Dom :   is said to be a 

full or total transformation  if 
n

X   Dom  , otherwise it is called  strictly partial .The three 

fundamental semigroups  of transformations under the usual composite of mapping that have been 

extensively studied are : Tn the full transformation semigroup ( or the symmetric Semigroup); In ,the 

semigroup of  partial one-one mappings ( or the symmetric inverse semigroup); and Pn the 

semigroup of partial transformations(or the Partial symmetric Semigroup ), [1],[2] . 

   In a semigroup S, the order of an element in S is the order of the cyclic subsemigroup of S 

generated by this element ,[3 ]. Let S be the Tn or Pn semigroup so we will know the order of these 

semigroup if we get a repeated element or the 0 element, [ 4]  where  

                 
n

n21
P  

-      ...  -     -

   x...    xx
0 








  ,that is mean nn X  Im X  Dom :    .  

   In this paper we want to find the order of each element in Tn and  Pn . 

Definition 1.1: A semigroup S is generated by a subset G if every element of S can be written as a 

product of some elements of G.  A semigroup generated by a subset consisting of a single element 

is a cyclic semigroup .If A is a non- empty subset of a semigroup S, then the set  

    }arbitrary  isn  andA  a : a  ... aa{
in21
 , 

is the subsemigroup of S generated by A ,[3 ] . 

 

Definition 1.2: The order of a semigroup S is the number of its element if S is finite, otherwise S is 

of infinite order .The order of an element s of a semigroup  S is the order of the cyclic 

subsemigroup of S generated by s ,[ 3] . 

Exampe 1.1:p2 is the set of all mapping α1, … ,  α9 where 

 if Dom α =X2 , 

α1(1) = α1(2) =1 

α2(1) = α2(2) =2 

α3(1) =1,α3(2) =2 is  the identity element (e) 

α4(1) =2,α4(2) =1 

if Dom α   X2 and contains one elements 

α5(1) =1,α5(2) = - ,where α5(2)=-  means that 2  Dom α5 . 

α6(1) =2,α6(2) = - 

α7(1) = -,α7(2) =1 

α8(1) = -,α8(2) =2 
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if Dom α= ФX2 

α9(1) = -,α9(2) = - is the zero element . 

We must note that { α1, … , α4}=T2. Because we can deal with these mapping easily we will write 

the mapping above as following: 

 

. 
-  -

2  1
 , 

2  -

2  1
 , 

1  -

2  1
 , 

-  2

2  1

 , 
-  1

2  1
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2  1
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2  1
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2. The Main Result:  

   The subset  Tn of  Pn consisting of all mappings from Xn into Xn form a subsemigroup . Now 

inside Tn and  Pn we find one or more than one element of the form  

     fixed aren  , ... 1,ki,  Dom  x and 1 k where,   
   x  x...  xx

  x  x...  xx
i

kk32

k1-k21









  .  

We shall call α the element of the first kind I  with length k and we say xk is fixed element in α 

where α(xk-1)= xk and  α(xk)= xk  .We must note that every element of the form  

 




















































)(x  ...   x  x...    xx

     x...   x  x...    xx
 

  x...   x  x...    xx

 x...   x  x...    xx
  

  x...   x  x...    xx

 x...   x  x...    xx

i

1-

2uu21

h1uu21

h1u132

h1uu21

i2u132

h1uu21

   

 , where  i=1, … u and )x( i

1 is the pre-image of the  xi such that it is belong to the cyclic λ we 

shall called this element is the element of the first kind II  with length h,, then α can be written as a 

product of cyclic and element of the first kind .also we find one or more  than one element  of the 

form                 

           

n.,  ...  1,j i   Dom/X or x fixed  is  Dom either x  where, 
-    x...    xx

 x  x...    xx
nii

j32

jj21















   

 

We shall call s α the element of the second kind with length j  . 

 

Note: we will use L.C.M.( least common multiple for lengths of its cycles) for the order of m 

 cycles , h for the length of the longest element of the first kind I , k for the length of the longest 

element  of the first kind II and f  for the length of the longest element of the second kind , and we 

will not care for the element of the form  α(xi)=xi in  α  where xi is not the fixed element that is 

because it doesn't affect on the order of α .We say h=0 if there is no element of the first kind I in α 

also k=0 if there is no element of the first kind II in α  and f=0 if there is no element of the second 

kind in α. 

   

   In this paper we interested in finding the order of each element in Tn and  Pn  . 

 

Theorem 2.1: let 
n

T  such that α has m cycles and L elements of the first kind I or of the first 

kind II  then the order of  
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.

 1 L.C.M. and 0h                                          L.C.M.

  L.C.M.  2 and  0hor k 1-h and L.C.M.  2    if                                1-kL.C.M.

 L.C.M.  2 and 0kor k 1-h and L.C.M.  2    if                              2-hL.C.M. 

0 L.C.M.    if                                               1-h

)o(





















  

 

Proof: We have several cases: 

Case 1: m= 0 , L1 so L.C.M.=0. 

First, let L=1 so α =w1 with length  h so 









hh32

h1-h21

   x  x...  xx

  x  x...  xx
   .By using the operation of Tn then 

  Dom x x)x( ihi

1-h   where xk is the fixed element in α therefore the order of α=o(α)= h-1, 

now, let L > 1 so α =w1w2 …wL, where w1, w2,  …,  wL are elements of the first kind I with lengths 

 s1, s2,  … sL respectively , s1≤ s2 ≤  … ≤sL=h . 

 ,  wDom  xin welement  fixed   theand  wDom xin welement  fixed  the )(xα

 thens s since ,  wDom  xin welement  fixed   the )(xα

and  wDom  x in welement  fixed   the )(xα

1i12i2i

1s

212i2i

1s

1i1i

1s

2

2

1













 

 and so on, therefore 
1sL make the image of each element belong to the Dom wj equal to the image 

of the fixed element in wj, where j=1, … L , thus 

      order of α=  o(α ) = the length of the longest element in it (sL=h) -1 . 

so we can say the order of the element of the first kind I  =h-1.  

 

 case 2: m ≥ 1 , L=0 so h=0 and L.C.M. 1  . 

so α Sn 
n

T   and o(α) =L.C.M. of lengths for its cycles ,[5 ] , where Sn is a symmetric group. it is 

clear that o(the identity element )=o(e)=1 

 

Case 3:A. m ≥ 1, L=1 and L.C.M.  2 

 first if L is the number of elements of the first kind II so 

α =λ1 λ2 … λm w1   , where λ1, λ2 ,…,λm are cycles and w1 is the element of the first kind II with 

length k, where k   0 because if it is so, we have just proved in case 2 , so by using the operation of  

Tn we have  i

k x will belong to one of λ1, λ2 ,…,λm which related to it  ,now by case 2, 

m1iii

L.C.M. , ... , Dom  x x)x(   and )x( i

L.C.M.1 =  i

1 x  m1i  , ... , Dom  x   but not  in 

 < α > since )x( i

L.C.M.1   i

1 x  1i  wDom  x   unless k=1, )x( i

L.C.M.2 =  i

2 x  

m1i  , ... , Dom  x   but not  in < α > since )x( i

L.C.M.2   i

2 x  1i  wDom  x  unless k=2  ,and 

so on until  )x( i

L.C.M.k =  i

k x  m1i  , ... , Dom  x  and 1i  wDom  x  so L.C.M.k will be 

repeated element in < α> so 

    o(α)= L.C.M. +length of w1-1= L.C.M+k-1. 

 

Second if L is the number of element of the first kind I and w1 is the element of the first kind I with 

length h   0 so 1ihi

1-h  wDom x x)x(  where xh is the fixed element in w1. 

)x( i

L.C.M.1 =  i

1 x  m1i  , ... , Dom  x  but not in < α > since by case1, 

)x( i

L.C.M.1   i

1 x  1i  wDom  x   unless h-1=1, )x( i

L.C.M.2 =  i

2 x  m1i  , ... , Dom  x   

but not  in < α > since )x( i

L.C.M.2   i

2 x  1i  wDom  x   unless h-1=2   

and so on until )x( i

1-L.C.M.h =  i

1h x m1i  , ... , Dom  x   and 1i  wDom  x  so L.C.M1h   will 

be repeated element in < α> so 

    o(α)= L.C.M. +length of w1-2= L.C.M.+h-2. 
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B. m ≥ 1, L=2 and L.C.M.  2 

α =λ1 λ2 … λm w1 w2 , so that w1is the element of the first kind I and w2 the element of the first kind 

II with lengths h, k respectively if h-1>k where h-1 is the order of w1 and  k is the length of w2 , 

now since w2 is the element of the first kind II 

 therefore  by case 3: A , )x( i

L.C.M.k =   i

k x  m1i  , ... , Dom  x   and 2i  wDom  x                        

and since w1 is the element of first kind I so by case 3: A , )x( i

1-L.C.M.h =  i

1h x  

m1i  , ... , Dom  x   and 1i  wDom  x  so, 

Since h-1>k  

)x( i

1L.C.M.k  =  i

1k x  m1i  , ... , Dom  x   and 2i  wDom  x   but not in < α > since by 

case1, )x( i

1L.C.M.k    i

1k x  1i  wDom  x  unless k+1=h-1,and so on, 

)x( i

1-L.C.M.h =  i

1h x m1i  , ... , Dom  x   and 21i w, wDom  x  ,so 

     o(α)= L.C.M. +length of the longest element( w1)-2= L.C.M+h-2. 

 

Now ,if k>h -1  

)x( i

1-L.C.M.h =  i

1h x  m1i  , ... , Dom  x   and 1i  wDom  x   but not in < α > since 

)x( i

1-L.C.M.h   i

1h x  2i  wDom  x  unless k=h-1, 

)x( i

L.C.M.h =  i

h x  m1i  , ... , Dom  x   and 1i  wDom  x   but not in < α > since 

)x( i

L.C.M.h   i

h x  2i  wDom  x   unless h=k we will continue in this way until 

 )x( i

L.C.M.k =   i

k x     m1i  , ... , Dom  x   and 21i w, wDom  x  ,, so 

     o(α)= L.C.M. +length of the longest element( w2)-1= L.C.M+k-1.                     

Where h  0 and  k  0 because if they are  so, we have just proved  in case3: A. 

  

In general: let α  Tn such that m ≥1, L ≥ 1 and L.C.M.  2 

α =λ1 λ2 … λm w1  … wL , where λ1, λ2 ,…,λm are cycles and w1,  … ,wL are the elements of the first 

kind I or the first II  with lengths s1, … ,sL respectively , s1≤ s2 ≤  … ≤sL. By case 2, the order of 

λ1λ2  … λm is L.C.M. , we have three cases: 

A: if  w1,  … ,wL are the elements of the first kind I so by case 1, )x( i

1sL =fixed element in wj 

 i x  wj such that j=1, … , L, by case 2, o(λ1 λ2 … λm) = L.C.M. therefore  

 )x( i

L.C.M.1 =  i

1 x m1i  , ... , Dom  x   but not  in < α > since )x( i

L.C.M.1   i

1 x  

L1i w, ... , wDom  x   unless sL-1=1,so it is new element in < α >and 

)x( i

L.C.M.2 =  i

2 x  m1i  , ... , Dom  x   but  not in < α > since  

)x( i

L.C.M.2   i

2 x  1i  wDom  x   ,.. ,wL unless sL-1=2 , and so on until 

)x( i

1-L.C.M.sL =  i

1s
xL  m1i  , ... , Dom  x   and L1i w, ... , wDom  x  so 

    o(α)= L.C.M. + the length of the longest element(sL)-2 = L.C.M. +h-2,  

Where sL= h  0 because if it is  so, we have just proved  in case2. 

 

B : if  w1,  … ,wL are the elements of the first kind II ,if L=1 then  by case3 ,o(α)= L.C.M. +length 

of w1-1= L.C.M+s1-1.Now if L>1 then 

 , wDom  x  and  wDom x cyclic related  the tobelong )(xα

 thens s since ,  wDom  x cyclic related  the tobelong )(xα

and  wDom  x cyclic related  the tobelong )(xα

1i2ii

s

212ii

s

1ii

s

2

2

1







 

and so on, therefore L1ii

s
 w, ... , wDom  x cyclices related  the tobelong )(xL   

and o(λ1 λ2 … λm) = L.C.M. , )x( i

L.C.M.1 =  i

1 x  m1i  , ... , Dom  x   but not  in < α > since 
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 )x( i

L.C.M.1   i

1 x  1i  wDom  x  , … ,wL unless sL=1 , and so on until  

 )x( i

L.C.M.sL =  i

s
xL m1i  , ... , Dom  x   and L1i w, ... , wDom  x  so 

    o(α)= L.C.M. + the length of the longest element(sL)-1= L.C.M. +k-1, 

Where sL= k  0 because if it is  so, we have just proved  in case2. 

 

 C: if  some of w1,  … ,wL are the elements of the first kind II  and the other  are the elements of the 

first kind I. let h= the length of the longest element of the first kind I and k=  the length of the 

longest element of the first kind II ,by the general case: A, we have 

)x( i

1-L.C.M.h =  i

1h x  m1i  , ... , Dom  x   and for each xi belong to the domain of the elements  

of the first kind I also by the general case : B. we have )x( i

L.C.M.k =  i

k x  m1i  , ... , Dom  x   

and for each xi belong to the domain of the elements the first kind II, now  

if h-1>k then 

)x( i

1L.C.M.k  =  i

1k x   m1i  , ... , Dom  x   and for each xi belong to the domain of the 

elements the first kind II but not in < α > since )x( i

1L.C.M.k    i

1k x  for each xi belong to the 

domain of the elements of the first kind I  unless k+1=h-1 ,and so on until  )x( i

1-L.C.M.h =  i

1h x  

m1i  , ... , Dom  x   and for each xi belong to the domain of the elements of the first kind I and for 

each xi belong to the domain of the elements of the first kind II so 

   o(α)= L.C.M. +length of the longest element( h)-2= L.C.M+h-2. 

 

Now ,if k>h -1 by the same manner we have )x( i

L.C.M.k =  i

k x  m1i  , ... , Dom  x   and for 

each xi belong to the domain of the elements of the first kind I and for each xi belong to the domain 

of the elements of the first kind II so 

    o(α)= L.C.M. +length of the longest element( k)-1= L.C.M+k-1. 

We must note that h 0 or k 0 because if it is  so, we have just proved  case3 or case2  . 

 

 

Example2.1:case1:m=0, L>=1  

 Suppose that L=1, L.C.M.=0 

Let α= 3T  
3  3  2

3  2  1








, h=3 




























3  3  3

3  2  1
  

3  3  2

3  2  1
 

3  3 2

3  2  1
2 ,   

3  3  3

3  2  1
 , 

3  3  2

3  2  1
 

























 so O(α)=2. 

 Suppose that L >1 , L.C.M.=0 

Let 21ww
8  7  8  6  4  3  2  1

8  7  6  5  4  3  2  1

8  7  6  5  4 4  3  2

8  7  6  5  4  3  2  1
 

8   7  8   6   4  4  3  2

8   7  6   5   4   3  2  1
 

























 ,where α(7)=7, 

8T  it is clear that length of w1 = 4 and length of w2 = 3 where   

so  1ii

14  wDom x  4)x(  where α(4)=4 is a fixed element in w1 

2ii

13  wDom x 8)x(  where α(8)=8 is a fixed element in w2, 

2ii

3

1ii

3

 wDom x 8)x(

 wDom x 4)x(








 



































8  7  8  8  4  4  4  4

8  7  6  5  4  3  2  1
 , 

8  7  8  8  4  4  4  3

8  7  6  5  4  3  2  1
  , 

8  7  8  6 4  4  3  2

8  7  6  5  4  3  2  1
   

 So o(α ) = the length of the longest element in it (4) -1 =3 

Case 2: m=2 , L=0 
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Let α= 6T  (12)(345)
6  3  5  4  1 2

6  5  4  3  2  1









, 6S   where S6 is the symmetric group so by [5] ,  

o(α ) = L.C.M.=6 

to explain the general case A. we take this example: let 

 α =  , T  
12  12  10  10  9  8  7  3  5  4  1 2

12  11  10  9  8  7  6  5  4  3  2  1
21








,where m=2 and L=2 

2121 ww  
12  12  10  9  8  7  6  5  4  3  2  1

12  11  10  9  8  7  6  5  4  3  2  1
   

12  11  10 10  9  8  7 5  4  3  2  1

12  11  10  9  8  7  6  5  4  3  2  1
      

 
12  11  10  9  8  7  6  3  5  4  2  1

12  11  10  9  8  7  6  5  4  3  2  1
 

12  11  10  9  8  7  6  5  4  3  1  2

12  11  10  9  8  7  6  5  4  3  2  1








































 

it is clear that L.C.M.=6 and h=SL=5 

o(α)=9,where 









12  12  10   10  10  10  10  5  4  3  1  2

12  11   10    9    8   7    6   5  4  3  2  1
9  we must note that 410   ,i.e., 10 is a 

repeated element in < α >. 

Now let 

121 w  
  2  8  7  5  4  3  2  1

  8  7  6  5  4  3  2  1

8  7  6  3  5  4  2  1

8  7  6  5  4  3  2  1
 

  8  7  6  5  4  3  1  2

  8  7  6  5  4  3  2  1
 

  1  8  7  3  5  4  1  2

  8  7  6  5  4  3  2  1
 

































   

such that α
-1

(2)=1 and 1 λ1, it is clear that L.C.M.=6 and k=SL= the length of the element of the 

first kind II =3,  so o(α)= L.C.M.+k-1=8 since 39   . 

 

Let 19T 
      6     19    18  16     16    15    14    13    12     3    10   9    8    5    6    1    4   3    2

  19   18    17   16    15    14    13    12    11    10    9    8    7    6    5    4    3    2    1








  

L.C.M.=4 , h= 6 , k= 4 since 59   so o(α)=8. 

 

Corollary2.1 : let α Pn and  α =( α1 … αm λ1 λ2 … λL ) (θ 1 … θg ) =w1 w2  ,where α1,  … ,αm are 

cycles , λ1 ,λ2 , … , λL are elements of the first kind I or of the first kind II and θ 1, … , θg are 

elements of the second kind then 

 




























2L.C.M. and 0)k1,-hfor                                    

 0hk,f0or khor  k,f1,-hf1,-hkor  k,1-h1,-hf if(               1-fL.C.M.

  2L.C.M. and 0)kf,1-hor  0hor  fkor  1-hff,kor  ,or                                    

k,fk,1-hor  f,1-hk,1-h (or  0for  0L.C.Mf,1-h if                          )o(w

  0L.C.M. 0)andk , 1-hfor   0kh ( if                                 f

)(

1

o

  

 

Proof: We have several cases:  

 case1:A. m=0 , L= 0 , g=1 therefore h=k=0 ,L.C.M.=0 

Let 

.n ,  ...  1,f i   Dom/X or x fixed  is  Dom either x  where, 
-    x...    xx

 x  x...    xx
nii

f32

f1-f21









  By 

using the operation of Pn we have   Dom x - )x( ii

f   so o(α) =the length of α =f. 

B. m=0 ,L=0 , g < 1. 
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Let α = w2 = θ 1 … θg , where θ 1,  … , θg are elements of the second kind with lengths s1 , … ,sg 

respectively , s1≤ s2≤  … ≤ sg=f,  so by case1:A,   

- ) x( otherwise   Domθ  x - )x(

  then- ) x( otherwise  θ Dom  x  - ) x(

i

s

2ii

s

i

s

1ii

s

22

11








 

Since s1<s2 so  i

s
x

2

 =- 21i θ, θ Dom  x  ,  and so on ,   

fs ...s  where, θ, ... , θ Dom  x - )x( g1g1ii gs
 ,therefore  

  o(α) = the length of the longest element  in α=f   . 

 

case 2: m 1,L=0,g 1 so L.C.M. 2 and h=k=0 

so α= α1 … αm θ 1 … θg 

by case1: B,    i

s
xg  =- g1i θ, ... ,θ Dom  x  so  g1ii

1s
θ, ... ,θ Dom  x  -  )x(g 

 gs
 and 

since )x( i

L.C.M.1 =  i

1 x m1i , ... , Dom  x   but not in < α > since )x( i

L.C.M.1   i

1 x  

g1i θ, ... ,θ Dom  x   unless sg=1 so L.C..M1  is new element in < α > unless sg=1,and so on until 

)x( i

L.C.M.sg  =  i

s
xg   Dom  x i   ,therefore  

   o(α) =L.C.M. +the length of the longest element in α -1= L.C.M. + sg  -1= L.C.M. + f -1. 

 

C: if m≥1 , L≥ 1,g=0 so f=0 , 

α =α1 … αm λ1 λ2 … λL therefore α  Tn where we discussed this in theorem above . 

 

Case 3 : m=0 ,L>1 , g < 1 and k=0 , 

A. L.C.M.=0 and f ≥h-1 

α =λ1 λ2 … λL θ 1 … θg, suppose that λ1, λ2 ,… ,λL  are elements of the first kind I ,since f ≥h-1 

 then by case1:B, g1i

f θ , ,... θ Dom x -)x( i , by theorem above )x(  i

1-h the fixed element 

in λj  where j= 1, …,L, so )x( i

h  the fixed element in λj  where  j= 1, …,L and  by case 1,  

)x( i

h     - g1i θ , ... ,θ Dom  x  unless f=h so h is new element in < α > unless f=h ,  )x( i

1h  

the fixed element in λj  where  j= 1, …,L but )x( i

1h     - g1i θ , ... ,θ Dom  x   unless f=h+1, and 

so on, we have )x( i

f  the fixed element in λj  where  j= 1, …,L and 

g1i

f θ , ,... θ Dom x -)x( i  therefore   Dom  x )x()x( ii

f

i

1f   so 

  o(α)=the length of the longest element in α =f. 

B. L.C.M.=0 and f <h-1 

since h-1>f  then by the same argument g1i

1f θ , ,... θ Dom x -)x( 

i  so by the theorem above  

)x( i

1f    the fixed element in λj  where j= 1, …,L  unless f+1=h -1,and so on we have  

)x(  i

1-h  the fixed element in λj  where  j= 1, …,L and g1i

1-h θ , ,... Domθ x -)x( i so                    

   o(α)=the length of the longest element in α-1 =   h-1. 

 

In general:  m ≥ 1 ,L ≥ 1 , g ≥ 1 such that L.C.M. 2, 

Let α = ( α1 … αm λ1 λ2 … λL ) (θ 1 … θg ) = w1w2   

Case1: h-1>k  then by theorem above )x( i

1-L.C.M.h =  i

1h x L1m1i  ,..., ,, ,...  Dom  x  and 

by case 2, g1ii

f

i

fL.C.M. θ , ... ,θ Dom x )x()x(   and 

m1ii

f

i

fL.C.M.  , ... , Dom x )x()x(    there are two cases: 

A.  if h-1<f , h-1>k   
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)x( i

L.C.M.h =  i

h x L1m1i  ,..., ,, ,...  Dom  x  but  by case 2 above , )x( i

L.C.M.h  -  

g1i θ, ,... θ Dom x  unless f=h therefore will be have  new element in< α> unless f=h , 

)x( i

1L.C.M.h  =  i

1h x  L1m1i  , ... ,,, ... , Dom  x  but not in < α>since 

g1ii

1hL.C.M. θ , ... ,θ Dom x )x(    unless h+1=f 

and so on ,   Dom x)x()x( ii

f

i

fL.C.M.   so L.C.Mf  is repeated element in < α> so 

   o(α)=L.C.M.+f-1,special case if k=0   

B. if h-1>f since h-1>k 

by case 2 above , g1ii

f

i

fL.C.M. θ , ... ,θ Dom x )x()x(    and  

m1ii

f

i

fL.C.M.  , ... , Dom x )x()x(   but 

L1m1ii

f

i

fL.C.M. ,  ...  ,, , ... , Dom x )x()x(   unless h-1=f  therefore will be have  new 

element in< α> unless f=h-1, g1m1ii

1f

i

1fL.C.M. θ,  ... , θ, , ... , Dom x )x()x(     but not in 

< α> since L1ii

1f

i

1fL.C.M. ,  ...  , Dom x )x()x(     unless f+1=h-1, and so on until 

 Dom x )x()x( ii

1h

i

1hL.C.M.   so 1hL.C.M.   repeated element in < α> so 

   o(α)=L.C.M.+h-2=o(w1)   where h-1>k in theorem above, special case if k=0   

 

Case2: h-1<k  then by theorem above  )x( i

L.C.M.k =  i

k x  L1m1i  ,..., ,, ,...  Dom  x   

A. if f>h-1 there is two cases first f<k so m1g1ii

f

i

fL.C.M. , ... ,,θ, ... ,θ Dom x)x()x(   and 

for each element of  the first kind I but )x( i

L.C.M.f    i

f x  for each element of  the first kind II, 

unless f=k therefore L.C.M.f  will be new element in <α> unless f=k, 

m1g1ii

1f

i

1fL.C.M. , ... ,,θ, ... ,θ Dom x)x()x(   
and for each element of  the first kind I 

but not in < α> since )x( i

1L.C.M.f    i

1f x  for each element of the first kind II unless f+1=k, 

and so on until )x( i

L.C.M.k =  i

k x L1m1i  ,..., ,, ,...  Dom  x  and g1i θ , ,...θ Dom x   so 

kL.C.M.  repeated element in < α> therefore  

    o(α)=L.C.M.+k-1=o(w1)   where h-1<k in theorem above, special case if h=0   

 

Second if f>k then by the similar  way above we have  )x( i

L.C.M.f  =  i

f x  for each element of 

the first kind II  and m1 , ... ,    since f>h-1  )x( i

L.C.Mf  =  i

f x  for each element of the first 

kind II and m1 , ... ,  so 

)x( i

L.C.M.f  =  i

f x L1m1i  ,..., ,, ,...  Dom  x  and g1i θ , ,...θ Dom x  so    

   o(α)=L.C.M.+f-1, special case if h=0 . 

B. f<h-1and  h-1<k  so f<k,  

by the same above  way and since f<k so )x( i

L.C.M.k =  i

k x , m1i , ... , x  and  

g1i θ , ,...θ Dom x  ,since k>h-1 so by theorem above  

)x( i

L.C.M.k =  i

k x L1m1i  ,..., ,, ,...  Dom  x  and since f<k so 

)x( i

L.C.M.k =  i

k x g1L1m1i θ, ,...θ,, ... ,,, ... , Dom  x  that is mean this is repeated element 

in < α> so 

    o(α)=L.C.M.+k-1,special case if h=0  . 

we must note that f  0 because if it is  so, we have just proved  in case1:C, also L  0 since if it is  

then h=k=0 so, we proved it  in case2 .  
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Example 2.2:let 4p
-  4  3  2

4  3  2  1








, L.C.M.=0 and f=4 so o(α)=4, 

Where 










































-  -  -  -

4  3  2  1
,

-  -  -  4

4  3  2  1
,

-  -  4  3

4  3  2  1
,

 -  4  3  2

4  3  2  1
  . 

 

l et α=  , P  
  -   10  9  7  7  6  5  4  1  2

  10  9  8  7  6  5  4  3  2  1
10








 

α= ,  ww 
-  10  9  7  6  5  4  3  2  1

10  9  8  7  6  5  4  3  2  1
 

10  9   8   7 7  6  5  4  2   1

10  9   8  7  6  5  4  3  2  1 

10  9   8  7  6  5  4  3  1  2

10  9   8  7  6  5  4  3  2  1 
21
























 

L.C.M.=2 , h=5 ,f=2,k=0,note that h-1=4>f and 

 

 

-    -   -   7  7  7  7  7  1  2

10  9   8   7  6  5  4  3  2  1
, 

-   -    -   7  7   7  7  7  2  1

10  9   8   7   6   5  4  3  2  1
,

 
-    -   -   7  7  7  7  6  1  2

10  9   8  7  6  5  4  3  2  1
, 

-   -  10  7  7  7  6  5  2  1

10  9   8  7  6  5  4  3  2  1
, 

-  10  9  7  7  6  5  4  1  2

10  9  8  7  6  5  4  3  2  1




































































 

So o(α)=5. 

    Now let  α=  , P  
  -  9  8  6  6  1  4  3  2

   9  8  7  6  5  4  3  2  1
9








                                                                                                                                                                               

α= 21ww 
-   9  8  6  5  4  3  2  1

   9  8  7  6  5  4  3  2  1
 

9  8  7  6  6  4  3  2  1

9  8  7  6  5  4  3  2  1

9  8  7  6  5  1  4  3  2

   9  8  7  6  5  4  3  2  1

























 

h=2 ,f=3and L.C.M.=4 ,so by corollary above o(α)= L.C.M.+f-1=6 since 37    

 

3.conclusions: 

In this paper we have discussed two important semigroups in the semigroup theory ,namely Tn and 

Pn . The element in a symmetric semigroup (Tn)  is a mapping from nn X  X Dom  and the 

binary operation defined on it is the usual composite of mapping .The order of an element in any 

semigroup practical Tn semigroup is the order of a cyclic subsemigroup generated by this element 

and since the elements of Tn can be classified into elements of the first kind I or of the first kind II,    

we observation that every element in Tn can be written as a product of one or more than one of 

cycles or elements of the first kind I or of the first kind II as we explain above we use these fact to 

find the order for each  element in Tn by compute the number of elements in the subsemigroup 

generated by this element ,by similar way and by observation that every element in  Pn can be 

written as a product of one or more than one of cycles or elements of the first kind I or of the first 

kind II or element of the second kind we find the order for each  element in Pn semigroup . 
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