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Abstract

In this paper, we summed a new type of graph called graph strongly Qpre-closed
based on the functions resulting from cross-protected that use the sets. We did not show
new types of relations, theorems, and illustrative examples about this new concept, which
is considered one of the practical applications in the topological space and which is of great
importance in our daily life.
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1. Introduction

One of the important topics in topology that has not been talked about
much is graph, which is based on topological spaces using functions,
which are necessary and modern concepts in modern topology. To begin
with, let us recall some of the basic concepts in the construction of this
research. Let Q ¢ X be Qpre-closed set if Clg(Int(Q)) c Q. The complement
is called Qpre-open, we will symbolize Qpre O(X,x)and QpreC(X,x)is
that family of all Qpre-open sets and Qpre-closed are respectively [1], this
definition is already known as Hadi, M.H. and Al-Yaseen, M.A.A. K., the
first to know strongly closed graph [2] by Herrington, L.L, this definition
has also been generalized by the use of other weak sets, namely pre-open
her name graph strongly pre-closed [3] by Noiri , T. and Jafari, S. , in [4]
Abdulgader, Z.T. and Hadi, M.H. has been defined Qpre-closed graph.
Finally, we define a new type of graph by a set of Qpre-closed [1], which is
more powerful and presents proofs and present proofs and arguments on
this important and fundamental topic.

We will also link this modern concept to separation axioms and
provide proof about this thing through which this definition can link to
other concepts. A question that may arise here is what is the difference
between the term graph in the theory of graph and this term. The difference
between these two definitions depends on the building functions that used
the cross-protection, which was initially built using sets between them.
Still, the usual definition of a graph is based on the point. This definition
can be used in references [5, 6] and a generalization to the set in the papers
[7,8] that was interested in studying the types of approximation which can
be developed according to the definition in our research work, for more
information about it, please see [9,10].

2. Graph Strongly Qpre-Closed

Definition 2.1 : A function f:X — Yhas a graph strongly Qpre-closed
V (x,y)e (XXY)\G(f), JAe QpreO(X,x) and Be O(Y,y) such that
(AXCL(B)) NG (f)=2.

Let us now review examples, important proofs, and notes.

Remark 2.2:

(1) Any graph strongly Qpre-closed is Qpre-closed. However, the
opposite is not true. (see Example 2.4) in [4] , where {¥,}e QO(Y, ¥),
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but {¥,}O(Y), then G(f)is Qpre-closed but not strongly Qpre-
closed .

(2) Any graph strongly pre-closed (resp. graph strongly closed) is graph
strongly Qpre—closed, However, the opposite is not true.

We can summarize the relationships among the graph strongly closed
by the following diagram.

Graph strongly closed — Graph strongly pre-closed — Graph
strongly Qpre-closed.

Lemma 2.3 : A function f:X — Y isa graph strongly Qpre-closed iff V(x,y)e
(XXY)\G(f), A€ QpreO(X,x)and Be O(Y,y) s.t. f(A)N CL(B)=L.

Proof : Very clear from the diagram.

Theorem 2.4 : A function f:X —Yis a graph strongly Qpre—closed if
V(x,y)e (XXY)\G(f), A QpreO(X,x) andBe preO(Y,y)s.t. (AxClpm
BNN(f)=2.

Lemma 2.5 : A function f:X — Y is a graph strongly Qpre—closed if ¥(x,y)e
(XXY)G(f), 3Ae€ QpreO(X,x), BepreO(Y,y)s.t. f(A)NCI (B)=0.

pre

Theorem 2.6 : Let f:X —Yis graph strongly Qpre-closed, soVx, e X,
fx)=N{CIL  (f(A)): Ae QpreO (X,x,)}.

pre

Proof : Assume the Theorem is incorrect. Then 3y, # f(x,) s.t.y, € N{CI ,
(f(A): Ae QpreO(X,x,). Then y, e cl, (f(A4)) (for any Ae QpreO
(X,x,). Therefore B f(A)is empty VBe preO(Y,y,). This is, the mean
f(A)cBc f (A)ﬂCZW (B)# <, this contradicts with the hypothesis that
the function is Qpre—closed graph. Therefore, the theorem is true.

Theorem 2.7 : Let f:X — Y is Qpre—continuous and Y is T,-space. So G(f)
graph strongly Qpre—closed.

Proof : Suppose that (x,,y,)€ (XXY)\G(f). Since Y is T,-space, then
dBe O(Y,y,) s.t. f(x,)& CL(B). But CL (B) is a closed set. Now Y \ CL(B)
€ O(Y, f(x,)), so 3Ae QpreO(X,x,), s.t. f(A) 2 Y\ CL(B). And therefore
f(A)N CL(B) =@ and so G(f)is graph strongly Qpre-closed.

Theorem 2.8: f:X — Yis onto, G(f) strongly Qpre-closed. So Y T-, space.
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Proof : Suppose that c and d point of Y s.t.¢ # d. Since fis onto this mean f
(x,)=d, dx, € X and (x,,c)e (XxY)\ G(f). Since the graph strongly Qpre—
closed of G(f) provides F, e QpreO(X,x,) and G, € O(Y,c) s.t. f(F,)N
CL(G,)=@. Now, x,e€F, this implies f(x,)=de f(F). This means
that f(F, )N CL(G,) =9, warranty thatde¢ G,. Also from the subjectivity
of f we obtain x,e€ X s.t. f (x,) = c. Now, (x,,d)e (XxY)\ G(f) and the
strongly Qpre-closed of G(f)provides F, e QpreO (X,x,), G,e O(Y,d)
s.t. f(F,)N CL(G,)=9. Now, x, € F, this implies that f(x,)=c € f(F,),
then c¢ G, therefore, we obtain sets G,,G, € O(Y) s.t. ce G, but de G,
while de G,but ce G,, therefore Yis T, space.

Proposition 2.9 : Let f:X — Yis onto, G(f) graph strongly Qpre— closed.
So Yis pre - T,.

Proof : Same idea as proof Theorem (2.4).

Proposition 2.10 : A function f:X — Yis onto and G(f) graph strongly
Qpre-closed. So Y Hpre-T, space.

Proof : Same idea as proof Theorem (2.4).

Corollary 2.11 : Every one-to-one, onto f:X —Y, G(f) Hpre-closed. So X
and Y are Hpre-T,.

Proof : Direct from Proposition (2.10).

Theorem 2.12 : Let f:X — Yis one-to-one and G(f) graph strongly Qpre-
closed. So X is Hpre-T,

Proof : Let a and b be any point of X and x # y. Since f is one-to-one this
means f(a) # f(b) when of obtains that (a, f(b))e (XXY)\ G(f). The
graph strongly Opre-closedness of G(f) provides F, € HpreO (X,a),G, €
O(Y,b) st f(F)NCL(G,)=@. So f(b)e f(F) means beF. Also
(b, f(a))e (XxY)\ G(f) and graph strongly Qpre-closedness of G(f) then
F, e QpreO (X,b),G, € O(Y, f(a)) with (F,)(\CL(G,)=4, warranty that
f(a)e f(F,) and therefore a¢ F,. So F,and F, € HpreO(X), s.t. ae Fbut
be F, while be F, but a¢ F,. Hence X is Hpre-T,.

Proposition 2.13 : Let f:X — Yis one-to-one, onto and G(f)graph
strongly Qpre-closed. So are X and Y Hpre-T,.

Proof : Direct by Proposition (2.10) and Corollary (2.11).
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Theorem 2.14 : Let f:X — Y is onto and G(f) graph strongly Qpre-closed. So
Yis T,

Proof : Suppose that a and b in Y s.t. x#y. Since f is onto this means,
f(x)=a,Ix,e X and(x;,b)e (XXY)\ G(f). Graph strongly Qpre-
closedness of G (f) provides Ae QpreO(X,x,) and Be O(Y,b) s.t. f(A)
NCL(B)=@. Now x, € A this implies f(x,)=ae f(A). This means that
f(A) NCL(B)=< warrant that, a¢ (B). Then there exists Me O(Y,a)
such that MNB=. So Yis T,.

Proposition 2.15 : A function f:X — Yis onto and G(f) graph strongly
Qpre—closed. So Y is pre -T, space.

Proof : Direct by Theorem (2.14).

Proposition 2.16: Let f:X — Yis onto and G(f) graph strongly Qpre —
closed. So Y is Hpre — T,

Proof : Direct by Theorem (2.14).

3. Conclusion

The definition of graph strongly Qpre - closed, generalization to new
concepts, and its association with competence can be used in references
[11,12] as well as it can be used in ideal topology which can be found in
[4,10,13].
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