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Abstract

In this work we study inductively open functions, and we introduce  a new
coneept of Inductively semi open functions, multifunction and prove the now result
aboul inductively S-open function also we gives a remarks and examples 1o show this
result.

t- Introduction

The concept of function is considered as on of the important concept in
sathematics, especially in general topology. There are several types of functions such
as inductively open functions. ..

fn this work, in section one we study Inductively scmi open we arc symbol by
S-open functions [Single valued and multi-valued].

In section two we study some theorics about inductively semi open functions
which are valid for Inductively open function will be also true for inductively S-open
finelion (somelime with extra conditions),

(- Definition and the concept of inductively
[.1 Dehnition

Let £ XY be a lunction, we say that {is S-open iff the image of every opea

selin X is S-openin Y.

1.2 Definition

A muliifunction I X=»Y is a sct valued function, that as sings empty subsct of
Y for cach xe Y.

L3 Defmition . :

Let £: X —» Y be a single valued function [T 1 X = Y be a mult function] e
cav that {JF] is inductively S-open function [multi function] iff there exists a subsct
X, such that [‘(X') ={ (X) [l"(X‘) = FX) and fl": X* — [(X) is S-open function |+,
N X > F(X) is S-open multifunction].
1+ Renrarks
i- Lvery single valued function is a multifunction, Lut the converse Is not true 1n

general. : _
ii- Every Inductively S-open onto function is Inductively S-open multifunction.

2- Inductively semi open functions
2.1 Definition
Let F- X—Y be a multifunction, Let ¢= A< X, and g 3 < Y, then
i- F(A) = {F(x): xe A}
H-F'(B)= {xeX:Fx}eB}
ii-F(B)= {xeX:Fx) B} and
iv-F(B)= {xeX ) NB =1} and
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2.2 Theorem

Ift<-—{: X— Y is inductively S-apen function and let ¢ = TCY, then fp: [y
- T be also inductively S-open function .

Proof :

Since 1 XY inductively S-open function, then there exists a subsct XX,
such as that [(X;) = Y and ] X; :X; -Y is S-open function.

Now, to prove f7: f"lm =T 15 inductively S-open function.

Let X' be a subsct of ', such that X', = X1y we needed to show that
LX) T and XY @ X ST is open  Tr(X)) = X))
XN ) = (XN T =Y A T=T

Now, let w be open set in X

Ience, there exists an open sct w in X1, such that w=w N x‘I

(W) =fwnx)=flwn x'n Clpl= M wn [

=flwynT _

Since wis open in x| and fr | X, 1 X1 = Y is S-open, therefore f{w) is S-open in
Y 50 f{w) n T is S-open in T, Hence iy : f'm — T is inductively S-open function
2.3 Theorem

Let £ X Y be a function, X= W; U W, with [{w)) and {{w2) are open in [(X),
'y, cwr— Y and ] W, : W2 —> Yl are inductively S-open functions, then I N-» Y
tnductively S-open function.

Proof

Since f] W, ¢ Wi = Y inductively S-open function. Then, there exists a subsel
Xz w o f(Xy) = f(w)) and 1] X, ¢ X1 > 1I(wy) S-open function also ] w W -2Y
urluctively S-open [unction, then, there exists a subset X2z wr 2 {(x7) = f{(w;) and ]
a0 X = f(wy) S-open function.

Now, To show [': X—Y inductively S-open [unction

Let X =X, UXpc X, (X = (X U Xo) = X)) U LX)

—[(wi) U fl(wy)=f(w,Uw,) = i3 _

So {{X*) = {(X) and to show fix" - x* = [{x) S-open function let T opewn in X*
so T ="TAX* =T (XU X3) = (TX)) U (TnXe)

So (1) = [(TnX)U (TrX,)] = f{TrX,) U (TAXy)

Since T is open in X*, so T nX, is open in X1 and Xy : X1 - f{w)) S-open,
then {{TMX,) S-open in [(X). Similarly f{TnX,) S-open in {(X). '

(1) = {(I~X) U KT X,) S-open in f(X) X : X' > {(X) is S-open
fusction. Therefore [: X—> Y inductively S-open function.

2.1 Remarks and examples

IfF: Y is an inductively 3-Open multifunction and if T < Y then

F: I — Tis not necessary inductively S-open multifunction. But if we
acsume that T bas the following extra property

Fep= Iy (in this case we write Fo=Fm= " and we can say in this case
(that T is a good subsct of Y) Now we can show this case by the following example:-

Let X ={a, b, ¢} and T\= {9, X, {a}, {b,c}} be a topology defined on 3.

LetY={d, e, f, g} and Ty= {9, Y, {d}, {c}, {d,e}} be atopology defined on
Y. A multifunction F: x - Y defined by:

Fla) = {f} F®) = {£g} ,T(c)={de}. Now, let B = {f,g}

F(B)=F" ({f,g}) = {a,b} F(B) = F({f,g}) = {a,b}

B
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So F'(BY =T (B) = {a,b)

Now, we can prove the following theorem for a multilunction,
-l Theorem

S LetF:X = Ybe inductively S-open onto multifunction and T be 4 good subsct

LY, With Flip e X, then a multifunction Fr ; F.('D —> Tis inductively S-open
snultifunction,
ool

Since X 5> Y inductively S-open onto multifunction.

So, Jasubset X; < X, 5 Fx))=TF{x)=Y and fIx, 1 X;:Yis S-open.

. Toshowly: F:(;-) - T inducti\:"cly S-open multifunction. Consider X = Xy

I"¢ry be asubset of 1 (ry To cheek by (X =T,

Fr(X D) =TFX D) =T X N ')

To show F(x) o I ppy) -= FxpnT ... (1} We needed to show first L{xp v )
CEFEOAT. Lety € F(x; ~ l"'(-r)} So J at least one clement x e Xin F'(-r) Yy ¢
(x)

X € Xy and x € ey Since F(x)c F(xTyand F(x) c T So by defiition
Ay FMBL PR F ) AT Y @ I'x)
Theny e F{x) T, lence Fixym I"‘m) cFx)nT. ... (2)

Now to show F(x) " T — FxinbFa) Lety ¢ EX) AT

Theny e F(x) and y ¢ I at least one clement x cX;, such that y € I'(x}), Then
Sl AT So TR AT » fooxe V= F'm and x ¢y,

Therefore x € X ]"*m F(x) c F(x; F‘(T)) and y € F(x)

Theny e Fxy m F‘(vl-)) SoF(xD AT cFx n I'"'m) ......... 3)

And by (2) and (3) we get the relation (1)

SoF( N ) =Flx) AT=Y A T=T

Now, to show I7y| X, X" > Tis§- open Let Woopen set in X,

So, 1w open in X1, w=w A X; So Fw) = Ii(w™ X))

=1w A I"‘m] =Flw' F’(’I‘J] = F[(wy ‘) M TTis S-openin T

So by = I"'m —> Tis inductively S-open multifunction
22 Theorem

Letl': X > Ybea nmltillmctiqn, let X=w; Uw, and F} wit W1 > Y, T,
W => Y are inductively S-open | » {(w) open in F(x) and F(w2) open in IF(x), thea 1
A= Y be inductively S-open multifunction
Piroof

Since Ff g 1wy > Y inductively S-open multifunction.

S0, X1 Cwy F(x;=F(w;) and I X Xi - F(w) is S-open and F Wwol Wy >
¥, inductively S-open multifunction.

S0, I x5 < wad Fxg= [F(w2) and I} X,: Xz —> F(wa) is S-open .

Now, to show 1 x— Y inductively S-open multifunction.

Let X* =X, U X, be a subset of X Now , to show F(x') =T(x) and I[| . *: x >
F(x)is S-open . Hence Fx*)=Fx1 Uxy) =F(x)) U I'(xa)

=Iw) UF(w2) =TF(w, U wa) = IF(x) Now, Let T open set in X*

T=TAX*=TAx U )=(Trx)U (Tnx)SoTA Xjopeniny; and T
M Xz open in x; Therefore Fipy = F[(T A x DU(TNx)]

=F(Tnx) UF(Tx) F (T~ xy) S-open in F(w1) and F(w1) S-open in

Ix)y, So F(Tnx) 3-open i F(x)

2t
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Similarly F (T m x2) S-open in F(x), So Fy= F(T ~ x1) F{T nx2) S-open in
1(x). Therclore T 3*: X" — F(x) is S-open So I: X— Y inductively S-open
mul{ifunction.
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