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LINEABILITY

PRrREvVIOUS CONCEPTS

DEFINITION

Let X be a topological vector space (t.v.s.) and A C X. We say
that

e Ais lineable if IM c AU {0} v.s. of infinite dimension.

o A s spaceable if IM c AU {0} closed v.s. of infinite
dimension.

o A is dense-lineable if M can be chosen dense in X.
e A is maximal-(dense)-lineable if dim(M) = dim(X).
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EVERYWHERE SURJECTIVE FUNCTIONS

Recall that f : R — R is an everywhere surjective function if
f(/) = R for all interval I C R.

EXAMPLE

o Let {Ih}nen = {(@n, bn)}neny Where ap, by € Q ¥n € N.
e /; contents a Cantor type subset, denote it Cy.

n—1

e We construct {Cp}nen such that Cp, € I\ (U Ck>.
k=1

e Take any bijection ¢, : C, — R.

e Define f: R — R by

| dn(x) ifx e Cy,
fx) = { 0  inother case.
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SoME KNOWN RESULTS

EVERYWHERE SURJECTIVE FUNCTIONS

THEOREM (Aratijo, Bernal, Munoz, Prado and Seoane,
2017)

The set of measureable everywhere surjective functions MES
is c-lineable.
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SoME KNOWN RESULTS

EVERYWHERE SURJECTIVE FUNCTIONS

THEOREM (Aratijo, Bernal, Munoz, Prado and Seoane,
2017)

The set of measureable everywhere surjective functions MES
is c-lineable.

THEOREM (A, B, M, P and S, 2017)

The family of sequences (f;)nen Of Lebesgue measurable
functions such that f, — 0 pointwise and f, € MES is
c-lineable.

PABLO JoSE GERLACH MENA LINEABILITY IN SEQUENCE SPACES



SoME KNOWN RESULTS

MEASURE VERSUS ALMOST CONVERGENCE

Recall that f, — f in measure if V € > 0 we have

X EX 1 |fh(x) = f(X)| = e}) — 0, (n— ).
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X EX 1 |fh(x) = f(X)| = e}) — 0, (n— ).

THEOREM (Riesz)

fn — f in measure = 3(f,, ) C (f,) such that f,, — f
pointwise a.e.

THEOREM (A, B, M, P and S, 2017)

The family of sequences of functions (f,) C Lo[0, 1] such that
f, — 0 in measure
fn #— 0 pointwise almost everywhere

is maximal-dense-lineable.
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SKETCH OF THE PROOF

o Let fp(x) = X[ 1 1](X).

n+1’n
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SKETCH OF THE PROOF

o Let fp(x) = X[ ](X)

+1°n

o Consider now

) =i 1 (50— 1) = X 21440 1€ (1,00
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SKETCH OF THE PROOF

o Let fp(x) = X[ ](X)

+1°n

o Consider now

) = X[t 2 (;(X—’>> = X[t (), £€ (21,0)

o Let M :=span{(fnt) : t€(—1,0)}. Thendim(M) =c, so
A is maximal-lineable.

o Take X = L,
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SKETCH OF THE PROOF

o Let fp(x) = X[ ](X)

+1°n

o Consider now

) = X[t 2 (;(X—’>> = X[t (), £€ (21,0)

o Let M :=span{(fnt) : t€(—1,0)}. Thendim(M) =c, so
A is maximal-lineable.

oTake X =L, B=L:={®=(f) e L) : IN=N(®) €
N | f, =0Vn> N} and A the family of sequences.

e Thus, A is maximal-dense-lineable.

PABLO JoSt: GERLACH MENA LINEABILITY IN SEQUENCE SPACES



NEwW RESULTS

UNIFORMLY VERSUS L' NorM CONVERGENCE

PABLO Jost: GERLACH MENA LINEABILITY IN SEQUENCE SPACES



NEwW RESULTS

UNIFORMLY VERSUS L' NorM CONVERGENCE

THEOREM (Calderén, G.M. and Prado)
The family of sequences of functions (f,) C Lg[0, +o0) such that

PABLO Jost: GERLACH MENA LINEABILITY IN SEQUENCE SPACES




NEwW RESULTS

UNIFORMLY VERSUS L' NorM CONVERGENCE

THEOREM (Calderén, G.M. and Prado)
The family of sequences of functions (f,) C Lg[0, +o0) such that

fn — 0 uniformly

PABLO Jost: GERLACH MENA LINEABILITY IN SEQUENCE SPACES




NEwW RESULTS

UNIFORMLY VERSUS L' NorM CONVERGENCE

THEOREM (Calderén, G.M. and Prado)
The family of sequences of functions (f,) C Lg[0, +o0) such that

fn — 0 uniformly
fn /= 0in|| - ||;+ norm

PABLO Jost: GERLACH MENA LINEABILITY IN SEQUENCE SPACES




NEwW RESULTS

UNIFORMLY VERSUS L' NorM CONVERGENCE

THEOREM (Calderén, G.M. and Prado)
The family of sequences of functions (f,) C Lg[0, +o0) such that

fn — 0 uniformly
fn /= 0in|| - ||;+ norm
is c-lineable.
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1 1
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o Consider now

1 1
fo(x—nt) = EX[n,zn](X*nt) = EX[n(t+1),n(t+2)](X), te[0,1).
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Thank you very much for
your attention




	Lineability
	Some Known Results
	New Results

