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Definition
(X, 7) a topological space and Z C P(X) an ideal.
> A={xeX: (VWer)xeU—=UNA¢ZI)}.
> A+ A* is called local function.
» cl*(A) = AU A* is a closure operator.
> 77 is a topology on X given by c/*.



Definition
(X, 7) a topological space and Z C P(X) an ideal.
> A={xeX: (VWer)xeU—=UNA¢ZI)}.
> A+ A" is called local function.
» c/*(A) = AU A" is a closure operator.
> 77 is a topology on X given by c/*.

Fact
The basis of topology 77 is given by sets of the form U\ /, where
Uertandl €T



Density
d(X,7) =min{|D|: D C X is dense in X}

Fact
non(Z) < d(X,7z).

Proof
Assume D is dense and |D| < non(Z).
ThenDeZ,soX\Derr. [



Weight
w(X,7) = min{|B| : B C 7 is a topological base 7}.

Tightness
H(X,7) = min{r : YVAC XVx € lAIB C A |B| < A x € cIB}.

Lindelof number
LX,7)=min{s: VU CT(X=UU =3IV U X=V)}



Weight
w(X,7) = min{|B| : B C 7 is a topological base 7}.

Tightness
H(X,7) = min{r : YVAC XVx € lAIB C A |B| < A x € cIB}.

Lindelof number
LX,7)=min{s: VU CT(X=UU =3IV U X=V)}

Theorem
Assume that |A] < t(X,7) implies A€ Z. Then

cov(Z) < w(X, 1) + L(X, 7).



Theorem
[X]=tX) € Z. Then cov(Z) < w(X, 77) + L(X, 7).
Proof.

» B={U\Aq:a<w(X,m)}.

> A={A,:a<w(X, 1)}

> [ X\UA| < t(X,7) + L(X, 7).



Theorem
[X]StX) C Z. Then cov(Z) < w(X, 77) + L(X, 7).

Proof.

» B={U\Aq:a<w(X,m)}.

> A={A,:a<w(X,17)}

> I X\UA| < t(X,7)+ L(X,7).
» Assume oposite.
» thereis EC X\UA xed(E)\E,E€T
> X\E = J{Us\Aq : a € S}.
> U= J{U,: €S}
> UNE =;

X" € Upy\Aay C U{UQ\AQ ca e S CX\{X}.

» Then X\E = U. Contradiction.



Character
x(X,7) = min{x : (Vx € X)(3B € [7]=F)(U is a base at x)}.

Theorem
t(X,7mr) < cof(Z) - x(X, 7).



Continuous functions

Theorem
Let Z = [R]=¥, T - standard topology on R.
If f:(R,7) — (R, 7r) is continuous then f is constant.

Proof.
Assume that a < b and f(a) # f(b).

f(a), ifx<a,
g(x) =< f(x), ifxée(ab),
f(b), if x> b.



Proof...
> xo € R such that f(a) # g(xo) # f(b).
Xo = g7 [{g(x0)}], mo = max Xo.
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Proof...
> xo € R such that f(a) # g(xo) # f(b).
Xo =g '[{g(x0)}], mo = max Xo.
» Xpi1 € (mpy, b) such that f(a) # g(xpt1) # f(b).
Xni1 =g ' [{g(xn+1)}], M1 = max Xoy1.
> m=limy_0o mp, m¢ e, Xn-
Y={f(xn): new}, f(m¢&Y

» Y is countable, hence 7z-closed, but f~1[Y] is not closed.
Contradiction.



Theorem
Let(X, 7x) be a Polish space, Z = {A C X : |A] < w}.

Every continuous function f : (2, 7) — (X, 7xz) has finitely many
values.



Theorem

Let(X, 7x) be a Polish space, Z = {A C X : |A] < w}.

Every continuous function f : (2, 7) — (X, 7xz) has finitely many
values.

Theorem

Let(X,7) be a Polish space, Z = {A C X : |A| < w}.

Every continuous function f : (X, 7) — (X, 7z) has countably
many values.



Thank you for your attention!



