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INTRODUCTION

Serre has given a comprehensive theory of linear representation of finite groups in [1]. It has been obtained in the group
theory that the number of simple FG— modules is equal to the number of conjugacy classes of the group G such that the character-
istic of the field F does not divide the order of G. A lot of work is done for the classification of groups in terms of its representation
and characterization.

By Clifford, each element of a semigroup is uniquely determined by a matrix over a field and a complete classification of
the representations of a particular class of a semigroups is given in [2-4]. Moreover, irreducible representations of a semigroup
over a field is obtained as the basic extensions to the semigroup of the extendible irreducible representations of a group, and the
representations of completely simple semigroup is also constructed in [2-4].

Stoll has given a characterization of a transitive representation, and obtained a transitive representation of a finite simple
semigroup, see [5]. The construction of all representations of a type of finite semigroup which is sum of a set of isomorphic groups
is also obtained. Munn obtained a complete set of inequivalent representations of a semigroup S which are irreducible in terms of
those of its basic groups of its principal factors. He also introduced the principal representations of a semigroup in [6]. A represen-
tation of semigroup whose algebra is semisimple is characterized in [7,8]. The representation of a finite semigroup for which the
corfesponding semigroup algebra is semisimple is also obtained. An explicit determination of all the irreducible representations
of " is due to Hewit and Zuckerman in [9].

There is a one-to-one correspondence between the representations of a group G and the nonsingular representations of the
semigroup S, which preserves equivalence, reduction and decomposition [10].

In the case of an irreducible representation of a finite semigroup, the factorization 9an be avoided and an explicit expres-
sion of such representation is given in [11]. We consider a full transformation semigroup ~” to obtain its combinatorial property
with regard to its irreducible representations. There exists a non-zero linear transformation satisfying some specific conditions in
Theorem 7.3.

It is observed that for the basis 3 of a vector space qu , there is a natural one-to-one correspondence (between the rep-
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resentations of a full transformation semigroup A8 over a finite field F,and those of the algebra Fq[ WS 1) which preserves,
equivalence, reduction and decomposition into irreducible constituents.

Consequently, we reinterpret the Maskhe Theorem [12] regarding the algebra Fq[@@ ],i.e., the algebra F [@7@] is semi-
simple if and only if the characteristic of Fq does not divide the order mm of the full transformation semigroup

The representation of full trasformation semigroup over a finite field is discussed in Section-8, specially the Maschke’s
theorem is restated for the semisimplicity of the semigroup algebra FOI [@C@ ], see Theorem 8.1 Finally, a linear algebraic result
regarding the isomorphism between the full matrix algebra (Fq)m and the space of all the linear transformations on qu is given in
Theorem 8.2.

PRELIMINARIES
Definition

A transformation semigroup is a collection of maps of a set into itself which is closed under the operation of composition of
functions. If it includes identity mapping, then it is a monoid. It is called a transformation monoid.

If (X,S) is a transformation semigroup then X can be made into semigroup action of S by evaluation, x.s=xs=y for s € S, and
x,y € X. This is the monoid action of S on X, if S is a transformation monoid.

Hewitt and Zuckerman gives a treatment of the irreducible representation of the transformation semigroup on a set of finite
cardinality [8]. The result for the case of a finite semigroup S with F[S] semisimple was given by Munn in [13].

The full reducibility and the proper extensions of irreducible representations of a group to those of a semigroup are the basic
extensions.

THEOREM 2.2

Full reducibility holds for the representations of a semigroup S over the field F if and only if
Full reducibility holds for the extendible representations of G over F, and

The only proper extension of a proper representation of G to S is the basic extension [14].

A representation M of S is homomorphism of S into the multiplicative semigroup of all (&,&) matrices( where o is an arbitrary
positive integer) such that M(x) # O for some x € S. If the set {M(x): x € S} is irreducible i.e., if every (&,&) matrix is a linear combi-
nation of matrices M(x), then M is said to be an irreducible representation of S. The identity representation is the mapping that
carries every x € S into the identity matrix.

Full transformation semigroup

The idea of studying T" was suggested by Miller (in oral communication). The problem of obtaining representations of semi-
group as distinct from groups have been first studied by Suskevic. Clifford has given a construction c%all representations of a class
of semigroups closely connected with Tn. Popizovski has pointed out some simphla properties of ~ . In the present discussion,
we relate the irreducible representations of ~ 7 to that of its semigroup algebra L(~ ). The set of all transformations of set X into
itself is called the full transformation semigroup under the binary operation of multiplication as the composition of transformation
analogue of the symmetric group G, Let X = {1,2,3,....,n} be a finite set and denote the semigroup TXn of all the self-maps of X_
into X . If cardinality of X is n, denote Tn for TXn then the cardinality of Tn is n" [15].

Example

The set S={e,a,x,y} is a semigroup under the multiplication. The Cayley’s multiplication table of S is given as follows [16].

< X QO O -

< X O O O
X < O 9 @
X X X X | X
< <K K K

If the mapping ¢:5 — %, ={L.2}isgiven by x¢p= B, xg = B, xf = Band yg =y, then ¢ embedsSin T . It can also

be seen that the map V¥ * 5 7.{’a,e,x,y} is defined by

Res Rev J Statistics Math Sci | Volume 4 | Issue 2 | May, 2018 44



Research & Reviews: Journal of Statistics and Mathematical Sciences

XXXX
and

eaxy
w(y)z( ]

yyyy

embeds S into ﬁa,e,x,y} .

Notice that y is a right regular representation of S, where i : 35> 7; as defined above (where y(e), y(a), W(x), w(y) ETS)
is such that for any s € S, we have

(l//a)(s) =sa
(yx)(s)=sx
(wy)(s)=sy

So y is a right regular representation of S.

Regular representation of a transformation semigroup

Let K denote the set of right zero elements of a semigroup S. Then, s = 7, if and only if
(i) forall x in K, and all a,b in S, xa=xb implies a=b;

(i) if o is any transformation of K, then there exists a in S such that xa = xa for all x € K.

An element o of 7:( is idempotent if and only if it is the identity mapping when restricted to Xa. Suppose that X is a set of
cardinality n. Then, the full transformation semigroup 7, contains the symmetric group G, of degree n. If o £ =X, then the rank r
of o is defined by »=|X,|, and the defect of the element a is given by n-r. If b is an element of "X of rank r<n, then there exists
elements y and 6 of 7} such that g has the rank r+1, & has the rank n-1, and 3 =yd (we can choose 0 as an idempotent, and y
different from B at only one part of X). By induction, every element of 7, of defect k(1 < k < n-1) can be expressed as the product
of an element of G, and k number of(idempotent) elements of defect 1, see also [17].

If x € 7;( is of d’efect 1, then every other element of 7s of defect 1 can be expressed in the form Aoy with A and p are in G,.
If ois an element of 'S of defect 1, then <G o>=1T, .
T

Let X=S be a semigroup, an element p € T; is said to be a right translation of S if x(yp) = (xy)p for all x,y € SandAE "X
is said to be a left translation of S if (xA)y = (xy)A for any x,y € S. The left and a right translations A and p, respectively, are called
linked if x(yl) = (xr)y for all x;y 2 S.

Note that AA =\, and p,p =p,_, if Aand p are linked, then

/’{’ﬂ’a:/lap’ ppazpal
Let S = {e,f,g,a} be a semigroup with the operation “.” given by the Cayley’s table

e a X y
e e a X y
a a e X y
X X y X y
y y X X y

Cayley’s table

The transformation
efga
ggeg
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is a left translation which is not linked with any right translations of S. We recall the following proposition regarding the
semisimple algebra.

PROPOSITION
An algebra A is a semisimple if and only if A-module of A is semisimple.
Definition
Let S be a semisimple with zero element z. The contracted algebra F [S] of S over F is an algebra over F containing a basis

&3 such that &3 UO is a subsemigroup of F,[S] isomorphic with S. A semisimple algebra can also be regarded as a contracted
semigroup algebra.

We recall the following facts regarding the representations of a semisimple algebra.
Lemma

(a) Let R be an algebra having finite order over the field F, and let R be a radical on[ . Then, every non-null irreducible
representation of maps 2 into O, and so it is effectively a representation of the semisimple algebra 2 /

(b) Let & be any faithful representation of a semisimple algebra 2 and let P be an n*n matrix over T . Then, P is non-
singular if and only if ™(P) is non-singular [18].
THEOREM 4.4

(6, Th. 5.7). An irreducible algebra of linear transformations is simple.

IfAE (F),, then the transformation x — Ax of a vector space V is linear transformation 7 of Vto V, and the mapping A — A
is an isomorphism of (F) upon the algebra [T,] of all linear transformations of V. A homomorphism ¢ of ** into (F), is called a
representation of 2[ of degree n over F. In other words, to each element x of 2 there corresponds an n*n matrix ¢(x) such that

(xty) = d(X)+(y);

P(xy) = d(X)d(y);

d(ax) = ad(x):

forallx,yin 7, and ainF.

The irreducible representations of semigroups

Letfbe an element of 7,. Then, f splits the set {1,2,..,n} into a number p of nonvoid disjoint subsets, each of the form {x:f(x)=a}
for some a € rang( f). Obviously, f is determined by these sets and the corresponding a's. For nonvoid subset s of {1,2,...,n}, let

s” be the least element of s. Write the sets {x: f(x)=a} in the order ;18,018 where s* <s” <...< s*p, and represent f by the symbol

51851,

a,a,..a,

where 1 £ p £ n, the class of sets SyrnS, is a decomposition of {1,2,..,n} of the kind described above, and a,a,...,a areany
distinct integers lying between 1 and n. The expression S, will always mean a decomposition of {1,2,..,n} into nonvoid, disjoint
subsets with s*1<s*2<...< s*p. The letters t and w will be used similarly. Also a,a,...,a, will always mean any ordered sequence of
distinct integers from 1 to n; the letters ¢ and d will be used similarly.

Forp=1,2,..,n, let 8 o be the set of all elements of O whose range contains just p elements, that is,

818508,
aa,..a, |

for a fixed p. Strictly speaking, <3 depends upon n as well as p. However, only one value of n will be treated at one time.
The set & is obvigusly the symmetric group S_. The set 051, , is a semigroup with the trivial multiplication fg=f. No other &5 is a
subsemigroup of ~ . It will be convenient to have the semigroup &gj U{z}, with multiplication defined by

zoz=foz=zof =z, forall f €3
Jfg if fgecs,

fog= .
z If fggcs.

Using a linear algebraic result, we have the following formula regarding the rank of a linear representation oan .
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THEOREM 5.1
Let M be an irreducible linear representation oan , and let S={f: f& Tn and M( f)=0}, then

rank[M( 7}, )]

n" ,if Sisvoid
P 8>><
n" =Y j! ,if Sisnonvoid, i.e., if S=U"_ B,

Jj=1

Proof
Suppose the irreducible linear representation M : T — L(T)) is as given above. Since M is irreducible representation of

. Thus, using a result in, the set S is void or S = u 4B,
Since,

dimF[7,]=dim F[S]+dim F[ M (T,)],

where F is a field of characteristic O.
Since,

dimF[T,]=n",

and,

|S| if Sis void,
ZJ if Sisnonvoid.
=1

We have

rankF | M (T,)]=dim F[ M (T,)].

Thus,

kF M dim F dim(FIs1) = n"—OprSisvoid,
ran [ ] im [ ] 1m( []) H"*Z:]:j!ifSisnonvoid,

"_0if S is void
rankFl:M(Tn):I= n Plf is void ,
"—Zj! if S is nonvoid.
J=1

Therefore,

This completes the proof.

Let X={x ,x,...,X } be a set of cardinality n and let S_denote the set of all single-valued maps of X to itself. We have the follow-
ing characterization of a map from S_into the set of all n*n matrices D over the field F, see also.

THEOREM 5.2

Let M:S, —D_ be a map defined by M(f) = A, € D, foKSfE{S Then, M forms a homomorphism of S_into D_. If, in particular,
S, isa semlgroup S then M becomes a representatlon of |nto D, (where z is a zero element).

Proof
For any two single valued maps fand gin S, the product fg is also a single valued map, therefore fg € S .

Moreover, since M(f)=A. € D_and M(g)= =A, € D, therefore M(fg)= =A=AA=M(). M(g) € D,. In particular, if i is the identity map
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on X, then M(i)=A=1_ € D, then we have;

M(ig)
M(f i)=M(f)=A=A:l =A:A=M():M(i).

M(g)=A =1 :A =A:A =M(i)M(g), and

Therefore, M defines a homomorphism of Sn into Dn.

If, in particular, if Sn=S=7;\, the semigroup of all maps from X into itﬁelf, then we can define an induced structure on the
adjoined zero semigroup ' N , where z is a zero element, i.e., forany f € "V, we have

zz=fz=zf=z NfeT,.

The induced structure on 7;\/ U{Z} is defined as follows:

P fgeT, if fand gin T,,
0] =
z if one of f and g is not inT,.

Then, the homomorphism M can be extended into a map M of the semigroup g = 77\, u{z} into D, i.e., M: E—»Dn is
defined by

M(z)=M,=0. €D,

M(z)=M(f)Vf eS.

Therefore,

M(af)=M, =M(af)=M(af)=aM(f)=aM(f)eD,,

And

M(f+Q)=M(f+8) =4, =A,+4,=M(f)+M(g)=M(f)+M(g),
M(f)=M(fg)=A, =A4,4,=M(fIM(g)=M(f).M(g).

Thus, M becomes a representation on S.
Representation of a semigroup of linear transformations in green’s

Relations

Two things that can be associated with an element o € n.-... are as follows:

1. the range X« of &, and

1

2. the partition [[a =@ oa™ of X by xHOty(x,y € X)) if xa=ya which defines an equivalence relation on X.

Let Hi be the natural mapping of X upon the set X/Ha of equivalence classes of X mod Ha . Then,xl_[i — XX be-
comes a one-to-one mapping of X/ Ha upon Xa. It follows that |Xl_[a| :|Xa|, and this cardinal number is called the rank of a.
Remark

The Ex.2.2.6 in [4] can be rewritten as follows,

Let F be a field and V be a vector space over F. By the dimension dimV of we mean the cardinal number of a basis of V over
F. Let J(V) be the multiplicative semigroup (i.e., under the operation of composition of maps) of all linear transformations of V
with each element t of L(V) we associate two subspaces of V that are given as follows:

1.therange VT of 7, consisting of all (x) T with x € V and,

2.the null space N7 of 7, consisting of all y in V such that (y)T = 0.

(@)Let T € /(V) and W be a subspace of V, complementary to the null space N7 , sothatV = -
Then, ¥ induces a non-singular matrix A.

Hence, dim(V=NT7 )=dim(W)=dim(V,); is called rank of t. The difference or quotient space of V modulo N T is denoted by V-N
T or by V/N-=, If dimV is finite, this notation of rank is the usual one as for the matrix A, since VA is the row-space of A. Also N, is
the orthogonal complement of the column-space of A.
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(b) Two elements of the space J('E) are & - (@ —) equivalent if and only if they have the same rangeénull—space).

(c) If N-and W are subspaces of V such that dim(V/N 7 )=dimW, then there exists at least one element p of such that
N = Np and W =Vp.

(d) Two elements 7; and 7, € J(V)are S -equivalent if and only if rank (7,)=rank (7, ).

T
7(e) The Th. 2.9 holds for J(V) instead of 7;( if we replace “subset Y of X” by “the subspace W of V”, ¥ by dim W, “parti-
tion v of X” by “subspace N of V", and |X/H| by dim(V/N).

Linear representation of a full transformation semigroup over a finite field
Definition

Let V bg-a vector space over the field F(=C) the complex numbers and let the finite subset {e }"=1 of V be a basis for V, i.e.,
dimV=n, let "v denote the full transformation semigroup over V. The space -(T,) denotes the space of all linear transformations
onV.Ifaisin oﬁ(’@) , a linear transformations, then, each a:V—V is represented by a square matrix (au) of order n. The coefficients
a,are complex numbers for all i and j=1,...,n and are obtained by

n
a (e/.) = Z a;¢€;
i=1

where a can be identified as a morphism which is equivalent to saying that det(a)=det(aij) # 0. The linear space J(f) of
full transformation semigroup can be identified with the semigroup of all transformations of degree n.

A representation ¢ : S — J(']:) is faithfull if and only if ¢ is one-to-one homomorphism. A representation ¢ of a semigroup
S, of degree n over the field F, we mean a homomorphism of S into the semigroup /(TF) of all linear transformation over F",

where F" = F[S], the vector space is generated by S over the field F. Thus, to each element s of S there corresponds a linear trans-

formation ¢(s) € «-sweoens such that
O (st) = O(s)D(¢) foralls,zeS.

We denote the algebra of all linear transformations over the n-dimensional vector space F" over the field F by F(7; ) . Obvi-
ously, 7(7,.)appears as a subspace of J(’C )

If ¢ is an isomorphism of S upon a subsemigroup of~[™J; then ¢ is said to be faithfull. We shall determine all the repre-
sentations of various classes of finite semigroups over a finite f@ic[F,%rlf]S is a finite semigroup, then there is a one-to-one corre-
spondence between a representation of S and that of algebra ¢ 71 over the finite field Fq. Of course, this correspondence
preserves the reducation, decomposition and hence the full reducibility hold for such representations of S if and only if Q[TF;]
is semisimple that holds if q does not divide the dimF”q=n, (the dimension of the vector space F”q over a finite field Fq. There is
a necessary and sufficient condition on a finite semigroup S in order that Fq[S] is semisimple. An explicit representation of such
group is obtained in. They constructed all the irreducible representations of S from those of its principal factors of the full trans-
formation semigroup on a finite set.

If F is algebraically closed, then there are no division algebras over F other than F itself, and in this case Wedderbun’s second
theorem tells us that every simple algebra A over F is isomorphic with the full transformation semigroup algebra /\ of degree
n for some positive integer n.

Any isomorphism of A upon semigroup /\ is a representation of A, and gives the irreducible representation of A. Let A
be an algebra of order n over F, and let ¢ be a representation of <) of degree r over F, and let m be a positive integer. For each
(m) i (m)
element ¢™ of G//(,\’" ) , construct a transformation ™ € J(/\m (Fr )) )

such that .
o™ = "),
DM, " € J(Am (F))
if
then o = Z amibijEm)(l)f/m)
ij=1
i+j=k

The map ¢™ is called the representation of “'™ associated with the representation ¢ of /. The following lemma is due to
Van der Waerden’s modern algebra.

Lemma
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Let D be division algebra, and let m be a positive integer. The right regular representation p of D is an irreducible, and the
only irreducible representation of the simple algebra D/(D”’) is just the representation p™ of .~ (p") associated with p.

THEOREM 7.3

Let Ao (0=1,...,c) be the simple components of a semisimple algebra /. By Wedderburn’s second theorem, each -~ may
be regarded as a full transformation < (Dc)" of some d gree m_over the division algebra <o) Let p, be the regular represen-
tation of Do and po™ be the representation of (AT ) associated with po then po™ is the only irreducible representation
of po. Extending (po)™ to -* by defining ¢o (a) = (p0)™(a) if «=34, is the unique expression of the element a of A as a sum of
elements a_of the A . Then {¢, -0} is the complete set of inéauivalent irreducible representations of bo. If do is the order of
Do , then the degree of ¢_is d_.m_. If F is algebraically closed, each Ds reduces to F and we may regard L as a direct sum of full
transformation semigroup algebra /\ over F. The irreducible representation of /A are then just the projections of  upon its vari-
ous components (see Th.7.3 in [4]).

THEOREM 7.4
Let 7 be a linear operator on A with an algebra A of finite order over a field F.

If n > m, then there exists a non-zero linear transformation 0: A" — A™ such that 7 o = 0. There exists a non-null transfor-
mation ¥ : A" — A" (over 77) such that 77 = 0, for every m > n.

Proof

Letn>mand r=7, @7, with % an operator on %2 and 2 a linear transformation from~""into A" (over® ). Suppose
that "lis left (%ivisor of zero inJ(A'”), then there exists 0, # 0 in-(~")such that g o, = 0. We may take 0=(01,0). Hence we may
assume that lis not left divisor of zero in /(N’). By Lemma 5.8, that can be applied to the aIgebraJ(A'”), we have that the alge-
bra ‘1 oontai}r)s a left identity element i with respect to which “! has a two-sided inverse p,in (2 1 - i.e.p, =1, p, = i. We may
take 6 = (p, /\ ©,, 0,), where o, is any non-singular linear transformation from A" into ,m overthe algebraA.

Then,

WV (/\m )
since 2 0,€ and i is the identity element in /(/\m)
One can similarly prove that, if m > n, then there exists a non-null transformation A" > A" such that yr=0
Representation of a full transformation semigroup over a finite field

Let 6 be a root of some irreducible polynomial of degree m over a finite field Fq(or the Galois field GF(q)), then the set {1, 6,
62....,0™1} becomes a basis for the vector space qu over Fq and is called a polynomial basis for qu. The dimension of the vector
space qu over Fq ism. Let 0 € qu such that the set

and

2 m-1
form a basis for F ™. Leta = @ = 4,0 +4,0" +a,0" +..+a, 0" so that a be represented by the vector (a,,a,,a,...a, )

let o be represented by the shifted vector (a_,,a.,a,,....a_,). The normal bas&ex:i?t% :‘%rq?rgqe’x.tf?’sb)pii?ld of F..
be a basis for V. Let TB

m-17

Consider the vector space V = qu over Fq (wheregqisa pﬁmel), and let
be the full transformation semigroup upon the basis B. Then ! ! =mm,

Since a =a,0+a,0' +a,0" +..+ amfﬂqm*] is an element of V =Fqm as described above. Then the element 0 € &8
. 2 _ m-1
can be defined by o@)=0", X (a)=0",...c" ()= 0" - If (a,,a,,a,,...,a, )€ V,then o(a) € A3, where
o(a)=o0(a,,a,,a,,..,a, )

=(a,.1,8),8,,0, 5,4, ,),

ay, a, QAy,...,d

a

o(a)= a( J e Te

m-2

ay, Qpye.., d

m—1°

It is obvious to say that qu = qu. S is a full transformation semigroup over V* with a dual basis 38 = {o,=1,0,0,.,0™"} of
V* then there exists a mapping ¢, : WyeS —S which becomes an isomorphism.

Since @33 s a finite full transformation semigroup on the basis B of V over the finite field Fq. Therefore Fq[ Wy ] becomes
an algebra of S8 over Fq. Then, there is a natural one-to-one correspondence between the representation of TB over Fq and
those of Fq[@@ ], which preserves equivalence, reduction and decomposition into irreducible constituents.
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Thus the representations of S8 over Fq is transferred to the algebra Fq[@@ 1. If Fq[ @@] is semisimple, then by the
main representation theorem[4] holds for semisimple algebra Fq[@ég]. Every representation of Fq[@ ] and hence every
representation of TB is full reducible into irreducible one.

Let Fq be a finite field, and B be a basis for qu , where (m,q) = 1. (i.e., m,q are relatively prime).

Then, we have the following interpretation of the Maschke’s theorem regarding the algebra Fq[ WY ] over the finite field Fq.
THEOREM 8.1

LetS = S be a finite full transformation semigroup over basis 8 of &I of order mm.

Then, the semigroup algebra Fq[@Q@] ovgr {q is semisimple if and only if the characteristic q of Fq does not divides the
order mm of the full transformation semigroup .

/\et \ be an algebra of order r over the vector space V = F,"» and let n be another positive integer different from m. Denote
by the full matrix algebra of all nn matrices over//\ with the additions and multiplication of matrices, and of the multipli-
cation of matrix by a scalar in Fgm. Then, the algebra is of order rn? over qu. In particular, (qu)n will denote the full matrix
algebra of degree n over Fgm.

An algebra L over a field F is called division algebra if /\ /Ois a group under multiplication. A result regarding the existence
of an isomorphism between a full matrix algebra and the space of all the linear transformations over the vector space qu ,is as
follows.

THEOREM 8.2

Let F ™ be a vector space over a finite field F,- Then, there is an isomorphism from the space of full matrix algebra (F),tothe
space J(qu) of all the linear transformations on qu.

Proof

The set of all m—dimensional vector space (1m matrices) over Fq is an m—dimensional vector space qu over Fq. The natural
basis of qu consists of the m vectors v, =6, v, = 6%,v, =6%,...,vym = 69, where vi has the identity element 1 of Fq for its ith com-
ponent, and has O for the remaining components.

IfAE (Fq)m, then the transformation t : qu —>qu given by T (v) = Avi js a linear transformation t of qu into itself and the
mapping ¢: (Fq)m —n-/(Fq’”) is an isomorphism of (F (Fq of all linear transformations of Fgm into itself.

) upon the algebra =
The ith row of A is the vector 7 (v,).

Conversely, if qu is any m—dimensional vector space, and we choose a basis {v,,v,,...,v_} of qu, then each linear transforma-
tion t of qu determines a matrix A = (O(ij) from the expression

for the m vectors 7 (v); (1<i<m) as linear combination of the basis vectors. Then, the mapping y : f(Ef)—»(Fq)m be-
comes an isomorphism of . (F,")upon (F,)".
CONCLUSION

A combinatorial result about the rank of a representation of the full transformation semigroup is obtained. It seems that for
any homomorphism between the set of single-valued maps and the set of all nn matrices over a field F becomes a representa-
tion when the set of single valued maps is replaced by a full transformation semigroup adjoined with a zero element z. There is
a one-one correspondence between the set of all representations of some finite semigroup S and those of the algebra of a full
transformation semigroup over a finite dimensional vector space over a finite field. Consequently, we observed an isomorphism
between the full matrix algebra (Fq)m and the set of all linear transformations on qu is obtained.
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