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Spaces Sν

� Origin: Multifractal Analysis (spectrum of singularities).

� Approximation of spectrum of singularities?
; (Sequence) spaces Sν (Ja�ard, 2004).

� Topological study of spaces Sν : metrizable topological
vector spaces (t.v.s.), separable, complete, locally
pseudoconvex, Schwartz, non-nuclear (Aubry, Bastin, Dispa,
Esser, Ja�ard).
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Spaces Sν and diametral dimension

� Idea: determining the diametral dimension ∆ of spaces Sν

(Aubry, Bastin, 2010).

� Diametral dimension: topological invariant for t.v.s., which
characterizes Schwartz and nuclear spaces.

� All the locally p-convex spaces Sν have the same diametral
dimension (Aubry, Bastin, 2010)

I Diametral dimension for non-locally p-convex spaces Sν?

I Isomorphic?
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Diametral dimensions

� Another diametral dimension ∆b... (Mityagin, 1961)

� Conjecture:

∆ = ∆b

in Fréchet spaces (Mityagin, 1961; Terzio§lu, 2013).

� Purposes: study of this conjecture and applications in spaces
Sν , extension of ∆(Sν), and pursue of the topological study of
spaces Sν ...
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Kolmogorov's diameters

Let E be a vector space, V ,U ⊆ E , V ⊆ µU (µ > 0).

De�nition
The nth Kolmogorov's diameter of V with respect to U is

δn(V ,U) := inf {δ > 0 : ∃L ⊆ E , dim(L) ≤ n, s.t. V ⊆ δU + L} .

Important property

If U is absolutely convex and absorbing, V is precompact with
respect to U i�

δn(V ,U)→ 0 if n→∞.
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The ��rst� diametral dimension

Let E be a topological vector space (t.v.s.) and U be a basis of
0-nghbs.

De�nition
The diametral dimension of E is

∆(E ) :=
{
ξ ∈ CN0 : ∀U ∈ U , ∃V ∈ U s.t. (ξnδn(V ,U))n∈N0

∈ c0
}
.

�First� property

∆ is a topological invariant: if E ∼= F , then ∆(E ) = ∆(F ).

NB: c0 ⊆ ∆(E ).



Introduction An equality between two diametral dimensions Study of spaces Sν

The ��rst� diametral dimension

Let E be a topological vector space (t.v.s.) and U be a basis of
0-nghbs.

De�nition
The diametral dimension of E is

∆(E ) :=
{
ξ ∈ CN0 : ∀U ∈ U , ∃V ∈ U s.t. (ξnδn(V ,U))n∈N0

∈ c0
}
.

�First� property

∆ is a topological invariant: if E ∼= F , then ∆(E ) = ∆(F ).

NB: c0 ⊆ ∆(E ).



Introduction An equality between two diametral dimensions Study of spaces Sν

The ��rst� diametral dimension

Let E be a topological vector space (t.v.s.) and U be a basis of
0-nghbs.

De�nition
The diametral dimension of E is

∆(E ) :=
{
ξ ∈ CN0 : ∀U ∈ U , ∃V ∈ U s.t. (ξnδn(V ,U))n∈N0

∈ c0
}
.

�First� property

∆ is a topological invariant: if E ∼= F , then ∆(E ) = ∆(F ).

NB: c0 ⊆ ∆(E ).



Introduction An equality between two diametral dimensions Study of spaces Sν

The ��rst� diametral dimension

Let E be a topological vector space (t.v.s.) and U be a basis of
0-nghbs.

De�nition
The diametral dimension of E is

∆(E ) :=
{
ξ ∈ CN0 : ∀U ∈ U , ∃V ∈ U s.t. (ξnδn(V ,U))n∈N0

∈ c0
}
.

�First� property

∆ is a topological invariant: if E ∼= F , then ∆(E ) = ∆(F ).

NB: c0 ⊆ ∆(E ).



Introduction An equality between two diametral dimensions Study of spaces Sν

Topological characterizations

Theorem
If E is a l.c.s., TFAE:

� E is Schwartz;

� `∞ ⊆ ∆(E );

� c0 ( ∆(E ).

Theorem
If E is a l.c.s., TFAE:

� E is nuclear;

� ∀p > 0, ((n + 1)p)n∈N0
∈ ∆(E );

� ∃p > 0 s.t. ((n + 1)p)n∈N0
∈ ∆(E ).
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The �second� diametral dimension

De�nition
If E is a t.v.s. and U is basis of 0-nghbs,

∆b(E ) :=
{
ξ ∈ CN0 : ∀U ∈ U , ∀B bounded, (ξnδn(B,U))n∈N0

∈ c0
}
.

NB: ∆(E ) ⊆ ∆b(E ).

Conjecture (Mityagin)

If E is Fréchet,
∆(E ) = ∆b(E ).
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Topological Characterization

Theorem
If E is a l.c.s., TFAE:

� Every bounded set of E is precompact (�E is pseudo-Montel �);

� `∞ ⊆ ∆b(E );

� c0 ( ∆b(E ).

Consequences

� If E is not pseudo-Montel, ∆(E ) = c0 = ∆b(E ).

� If E is pseudo-Montel, but not Schwartz, ∆(E ) = c0 ( ∆b(E ).

New conjecture

If E is Fréchet-Schwartz,

∆(E ) = ∆b(E ).
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A �rst approach

Idea

� Main examples of spaces with a computable ∆: Köthe
sequence spaces (regular spaces and smooth sequence spaces)
(Terzio§lu 1969, 2008)

� Equality ∆ = ∆b in Köthe spaces?

De�nition
If E is a t.v.s. and U is basis of 0-nghbs,

∆∞(E ) :=
{
ξ ∈ CN0 : ∀U ∈ U , ∃V ∈ U s.t. (ξnδn(V ,U))n∈N0

∈ l∞
}
.



Introduction An equality between two diametral dimensions Study of spaces Sν

A �rst approach

Idea

� Main examples of spaces with a computable ∆: Köthe
sequence spaces (regular spaces and smooth sequence spaces)
(Terzio§lu 1969, 2008)

� Equality ∆ = ∆b in Köthe spaces?

De�nition
If E is a t.v.s. and U is basis of 0-nghbs,

∆∞(E ) :=
{
ξ ∈ CN0 : ∀U ∈ U , ∃V ∈ U s.t. (ξnδn(V ,U))n∈N0

∈ l∞
}
.



Introduction An equality between two diametral dimensions Study of spaces Sν

A �rst approach

Idea

� Main examples of spaces with a computable ∆: Köthe
sequence spaces (regular spaces and smooth sequence spaces)
(Terzio§lu 1969, 2008)

� Equality ∆ = ∆b in Köthe spaces?

De�nition
If E is a t.v.s. and U is basis of 0-nghbs,

∆∞(E ) :=
{
ξ ∈ CN0 : ∀U ∈ U , ∃V ∈ U s.t. (ξnδn(V ,U))n∈N0

∈ l∞
}
.



Introduction An equality between two diametral dimensions Study of spaces Sν

A �rst approach

We �x a metrizable l.c.s. E , with U = (Uk)k∈N0
a decreasing basis

of absolutely convex 0-nghbs.

De�nition
E has the property of large bounded sets if, ∀m ∈ N0,
∀(rk)k≥m ⊆ (0,∞), ∃M ≥ m,∃B bounded set with

δn(B,UM) ≥ inf
k≥m

(rkδn(Uk ,Um)) (n ∈ N0).

Theorem (Bastin, L.D.,2017)

If ∆(E ) = ∆∞(E ) and if E has the property of large bounded sets,
then

∆(E ) = ∆b(E ).

Positive examples: Regular spaces, smooth sequence spaces
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A generalization

De�nition

∆∞b (E ) :=
{
ξ ∈ CN0 : ∀U ∈ U , ∀B bounded, (ξnδn(B,U))n∈N0

∈ `∞
}
.

NB

∆(E ) ⊆ ∆b(E )⊆ ⊆
∆∞(E ) ⊆ ∆∞b (E )

Theorem (L.D., Frerick, Wengenroth, 2016)

If E is Schwartz metrizable,

∆∞(E ) = ∆∞b (E ).
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A generalization

Theorem (L.D., Frerick, Wengenroth, 2016)

If E is Schwartz metrizable and ∆(E ) = ∆∞(E ),

∆(E ) = ∆b(E ) = ∆∞(E ) = ∆∞b (E ).

Spaces with ∆(E ) = ∆∞(E )

� Köthe-Schwartz sequence spaces (Bastin, L.D.,2017)

� Hilbertizable Schwartz spaces, and so nuclear spaces (L.D.,
Frerick, Wengenroth, 2016)

But no de�nitive conclusion...
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∆-stability

De�nition
A space E is ∆-stable if

∆(E ) ⊆ ∆(E ) ∗∆(E ),

where, for x , y ∈ CN0 , x ∗ y = x0, y0, x1, y1, x2, y2, ...

Proposition

1. If E ,F are ∆-stable,

∆(E × F ) = ∆(E ) ∩∆(F )

= ∆b(E × F ).

2. If ∆(E ) ⊆ ∆(F ) and if E is ∆-stable,

∆(E × F ) = ∆(E )

= ∆b(E × F ).
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∆-stability

Proposition

If E is ∆-stable and Schwartz, then

∆(E ) = ∆∞(E ).

In particular, if E is also metrizable,

∆(E ) = ∆b(E ).

Warning!

There exist non-∆-stable Köthe-Schwartz sequence spaces!



Introduction An equality between two diametral dimensions Study of spaces Sν

∆-stability

Proposition

If E is ∆-stable and Schwartz, then

∆(E ) = ∆∞(E ).

In particular, if E is also metrizable,

∆(E ) = ∆b(E ).

Warning!

There exist non-∆-stable Köthe-Schwartz sequence spaces!



Introduction An equality between two diametral dimensions Study of spaces Sν

Prominent bounded sets

De�nition (Terzio§lu, 2013)

A bounded set B in E is prominent if

∆(E ) =
{
ξ ∈ CN0 : ∀U ∈ U , (ξnδn(B,U))n∈N0

∈ c0
}
.

Proposition

If E has a prominent bounded set, ∆(E ) = ∆b(E ).

Warning!

There exist Köthe spaces with prominent bounded sets (smooth
sequence spaces of �nite type)...

But also without any prominent set (smooth sequence spaces of
in�nite type)!
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Prominent bounded sets and property
(
Ω
)

De�nition
A Fréchet space E , with a fundamental system of increasing
seminorms (‖.‖k)k∈N0

has the property
(
Ω
)
if

∀m ∃k ∀j ∃C > 0 :
(
‖x ′‖∗k

)2 ≤ C‖x ′‖∗m‖x ′‖∗j ∀x ′ ∈ E ′

where ‖x ′‖∗k := sup{|x ′(x)| : ‖x‖k ≤ 1}.

Proposition(
Ω
)
implies the existence of prominent sets in

� Köthe spaces (Bastin, L.D., 2017);

� Fréchet spaces (L.D., Frerick, Wengenroth, 2016).

Warning! H(D)× H(C) has prominent sets but not
(
Ω
)
! (L.D.,

Frerick, Wengenroth, 2016)
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A di�erence between diametral dimensions?

Idea
Topological properties to have

∆(E ) ( CN0 = ∆b(E )?

; ��nite-dimensional bounded sets� (in non-metrizable spaces).

Theorem (Bastin, L.D.,2017)

There exist Schwartz (and even nuclear) non-metrizable spaces E
with

∆(E ) ( CN0 = ∆b(E ).

In metrizable spaces?

If E is metrizable,

∆(E ) = CN0 or ∆b(E ) = CN0 ⇐⇒ E is a subspace of ω...
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Notations

Sequences indexed by a binary tree:

� Λ :=
{

(j , k) ∈ N2
0 : k ≤ 2j−1

}
;

� Ω := CΛ;

� Notations of elements of Ω: �~c ∈ Ω�.

De�nition
A map ν : R→ {−∞} ∪ [0, 1] is an admissible pro�le if it is
increasing, right-continuous, and s.t.
αmin := inf{α ∈ R : ν(α) ≥ 0} ∈ R.
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Spaces Sν

De�nition
~c ∈ Sν if

∀α > 0,∀ε > 0, ∀C > 0, ∃J ∈ N0 : #Ej(C , α)(~c) ≤ 2(ν(α)+ε)j ∀j ≥ J

where Ej(C , α)(~c) :=
{
k : |cj ,k | ≥ C2−αj

}
.

Natural metric topology

T.v.s., separable, complete, locally pseudo-convex or locally
p-convex, Schwartz, non-nuclear.

Theorem (Aubry, Bastin, 2010)

If Sν is locally p-convex, then

∆(Sν) =
{
ξ ∈ CN0 : ∀s > 0,

(
ξn(n + 1)−s

)
n∈N0

∈ c0
}
.
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If Sν is locally p-convex, then

∆(Sν) =
{
ξ ∈ CN0 : ∀s > 0,

(
ξn(n + 1)−s

)
n∈N0

∈ c0
}

= ∆b(Sν).
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When ν is concave...

Theorem
If ν is concave, εm → 0+, and (pn)n∈N0

is dense in (0,∞),

Sν =
⋂

m∈N0

⋂
n∈N0

b
η(pn)/pn−εm
pm,∞

where

� η : p > 0 7→ infα≥αmin
{αp − ν(α) + 1}

� bsp,∞ is the (pseudo)normed space~c ∈ Ω : ‖~c‖bsp,∞ := sup
j∈N0

2(s− 1
p

)
j

2j−1∑
k=0

|cj ,k |p
1/p

 <∞
 .
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When ν is concave...

Topology of Sν de�ned by

P
(I )
m : ~c ∈ Sν 7→ sup

i∈I
‖~c‖

b
p′
i
−εm

pi ,∞

with m ∈ N0, I ⊆ N0, #I <∞, and p′i := η(pi )/pi .

To simplify: εm = 1/(m + 1), {pn : n ∈ N0} = Q∩(0,∞) =: Q+.

Purpose

∆(Sν) =
{
ξ ∈ CN0 : ∀s > 0,

(
ξn(n + 1)−s

)
n∈N0

∈ c0
}
.

Lower-bounds for Kolmogorov's diameters in spaces Sν?
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Idea

Tikhomirov's Theorem
Let E be a normed space, U be its closed unit ball, and B be a
bounded set. If P : E → E is a projection with ‖P‖ ≤ 1 and
dim(P(E )) = n + 1 and if δ > 0 is s.t.

δU ∩ P(E ) ⊆ B,

then δn(B,U) ≥ δ.

; ‖.‖B ≤
1

δ
‖.‖U on P(E ).
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The index sets Iε

Lemma

lim
p→0+

(
η(p)

p

)
= αmax := inf{α ∈ R : ν(α) = 1}.

αmax <∞ or αmax =∞?

y = ν0(α)

y = ν1(α)

0.5 1.0 1.5 2.0 2.5
α

0.2

0.4

0.6

0.8

1.0

y
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The index sets Iε

Construction (L.D.,2017)

If αmax <∞ and if ε ∈ Q+.

1. We choose i0 ∈ N0 s.t.

0 < p < pi0 ⇒
η(p)

p
− η(pi0)

pi0
≤ ε.

2. ∃` ∈ N0 s.t. `ε < 1/pi0 ≤ (`+ 1)ε. If ` > 0, we de�ne ik ∈ N0

for k ∈ {1, ..., `} by

1

pik
=

1

pi0
− kε.

3. Iε := {i0, ..., i`}.



Introduction An equality between two diametral dimensions Study of spaces Sν

The index sets Iε

Construction (L.D.,2017)

If αmax <∞ and if ε ∈ Q+.

1. We choose i0 ∈ N0 s.t.

0 < p < pi0 ⇒
η(p)

p
− η(pi0)

pi0
≤ ε.

2. ∃` ∈ N0 s.t. `ε < 1/pi0 ≤ (`+ 1)ε. If ` > 0, we de�ne ik ∈ N0

for k ∈ {1, ..., `} by

1

pik
=

1

pi0
− kε.

3. Iε := {i0, ..., i`}.



Introduction An equality between two diametral dimensions Study of spaces Sν

The index sets Iε

Construction (L.D.,2017)

If αmax <∞ and if ε ∈ Q+.

1. We choose i0 ∈ N0 s.t.

0 < p < pi0 ⇒
η(p)

p
− η(pi0)

pi0
≤ ε.

2. ∃` ∈ N0 s.t. `ε < 1/pi0 ≤ (`+ 1)ε. If ` > 0, we de�ne ik ∈ N0

for k ∈ {1, ..., `} by

1

pik
=

1

pi0
− kε.

3. Iε := {i0, ..., i`}.



Introduction An equality between two diametral dimensions Study of spaces Sν

The index sets Iε

Construction (L.D.,2017)

If αmax <∞ and if ε ∈ Q+.

1. We choose i0 ∈ N0 s.t.

0 < p < pi0 ⇒
η(p)

p
− η(pi0)

pi0
≤ ε.

2. ∃` ∈ N0 s.t. `ε < 1/pi0 ≤ (`+ 1)ε. If ` > 0, we de�ne ik ∈ N0

for k ∈ {1, ..., `} by

1

pik
=

1

pi0
− kε.

3. Iε := {i0, ..., i`}.



Introduction An equality between two diametral dimensions Study of spaces Sν

Properties of the sets Iε

Proposition

For all n ∈ N0, ε ∈ Q+, m ∈ N0, and ~c ∈ Sν ,

‖~c‖
b
p′n−εm
pn,∞

≤ sup
i∈Iε

sup
j∈N0

2(p′i− 1
pi

+ε−εm
)
j

2j−1∑
k=0

|cj ,k |pi

1/pi
 .

Corollary

For all m, k ∈ N0, with k ≥ m, ε ∈ Q+, J ⊆ N0 s.t. J ⊇ Iε,

δn

(
B
P

(J)
k

,B
P

(Iε)
m

)
≥ (n + 1)εk−εm−ε.

; formula of ∆(Sν) + extension to some locally pseudoconvex
spaces Sν!
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Property
(
Ω
)

Theorem
If E is Fréchet space and if (Uk)k∈N0

a basis of 0-neighbourhoods,
then E veri�es

(
Ω
)
i�

∀m ∈ N0 ∃k ∈ N0 ∀j ∈ N0 ∃C > 0 : Uk ⊆ rUj +
C

r
Um ∀r > 0.

; �Property (Ωid)�

Theorem (L.D.,2017)

If ν is concave and if αmax <∞, then Sν veri�es (Ωid).
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The locally p-convex case

When Sν is locally p-convex...

� Similar topology (sums of Besov spaces);

� Construction // sets Iε (L.D.,2017):

I New proof for the formula of ∆(Sν);

I Sν veri�es (Ωid).
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Thank you for your attention!



Introduction An equality between two diametral dimensions Study of spaces Sν

References I

J.-M. Aubry and F. Bastin.
Advanced topology on the multiscale sequence space Sν .
J. Math. Anal. Appl., 350:439�454, 2009.

J.-M. Aubry and F. Bastin.
Diametral dimension of some pseudoconvex multiscale spaces.
Studia Math., 197(1):27�42, 2010.

J.-M. Aubry, F. Bastin, and S. Dispa.
Prevalence of multifractal functions in Sν spaces.
J. Fourier Anal. Appl., 13:175�185, 2007.

J.-M. Aubry, F. Bastin, S. Dispa, and S. Ja�ard.
Topological properties of the sequence spaces Sν .
J. Math. Anal. Appl., 321:364�387, 2006.



Introduction An equality between two diametral dimensions Study of spaces Sν

References II

A. Ayache and S. Ja�ard.
Hölder exponents of arbitrary functions.
Rev. Mat. Iberoamericana, 26(1):77�89, 2010.

F. Bastin and L. Demeulenaere.
On the equality between two diametral dimensions.
Functiones et Approximatio, Commentarii Mathematici,
56(1):95�107, 2017.

C. Bessaga, A. Pelczynski, and S. Rolewicz.
On Diametral Approximative Dimension and Linear
Homogeneity of F-spaces.
Bulletin de l'académie polonaise des sciences. Série des sciences

math., astr. et phys., IX(9):677�683, 1961.



Introduction An equality between two diametral dimensions Study of spaces Sν

References III

K.D. Bierstedt and J. Bonet.
Some aspects of the modern theory of Fréchet spaces.
Rev. R. Acad. Cien. Serie A. Math., 97(2):159�188, 2003.

K.D. Bierstedt, R. G. Meise, and W.H. Summers.
Köthe sets and Köthe sequence spaces.
North-Holland Math. Stud., 71:27�91, 1982.

J. Bonet and P. Pérez Carreras.
Barrelled Locally Convex Spaces, volume 131.
North-Holland Math. Stud., North-Holland, 1987.

L. Demeulenaere.
Dimension diamétrale, espaces de suites, propriétés (DN) et
(Ω).
Master's thesis, Université de Liège, 2014.



Introduction An equality between two diametral dimensions Study of spaces Sν

References IV

L. Demeulenaere.
Spaces Sν , diametral dimension and property

(
Ω
)
.

J. Math. Anal. Appl., 449(2):1340�1350, 2017.

L. Demeulenaere, L. Frerick, and J. Wengenroth.
Diametral dimensions of Fréchet spaces.
Studia Math., 234(3):271�280, 2016.

M.M. Dragilev.
Këte spaces di�ering in diametral dimensionality.
Sib. Math. J., 11(3):389�399, 1970.

A. Dynin and B. Mityagin.
Criterion for Nuclearity in Terms of Approximative Dimension.
Bulletin de l'académie polonaise des sciences. Série des sciences

math., astr. et phys., III(8):535�540, 1960.



Introduction An equality between two diametral dimensions Study of spaces Sν

References V

C. Esser.
Les espaces de suites Sν : propriétés topologiques, localement
convexes et de prévalence.
Master's thesis, Université de Liège, 2011.

S. Ja�ard.
Beyond Besov spaces, Part I : Distribution of wavelet
coe�cients.
J. Fourier Anal. Appl., 10(3):221�246, 2004.



Introduction An equality between two diametral dimensions Study of spaces Sν

References VI

S. Ja�ard.
Wavelet Techniques in Multifractal Analysis.
In M. Lapidus and M. van Frankenhuijsen, editors, Fractal
Geometry and Applications: A Jubilee of Benoît Mandelbrot,
volume 72, pages 91�151. American Mathematical Society,
2004.

H. Jarchow.
Locally Convex Spaces.
Mathematische Leitfäden. B.G. Teubner, Stuttgart, 1981.

N.J. Kalton, N.T. Peck, and W. Roberts.
An F-sampler, volume 89 of London Math. Soc. Lecture Note

Ser.

Cambridge University Press, Cambridge, 1984.



Introduction An equality between two diametral dimensions Study of spaces Sν

References VII

E. Karapinar and V. Zakharyta.
On Orlicz-Power Series Spaces.
Medit. J. Math, 7(4):553�563, 2010.

J.-P. Ligaud.
Sur les rapports de convexité des topologies et bornologies
dans les espaces nucléaires.
Studia Math., XLV:181�190, 1973.

J. Lindenstrauss and L. Tza�ri.
On Orlicz sequence spaces.
Israel J. Math, 10(3):379�390, 1971.



Introduction An equality between two diametral dimensions Study of spaces Sν

References VIII

R. G. Meise and D. Vogt.
Introduction to Functional Analysis.
Number 2 in Oxford Graduate Texts in Mathematics.
Clarendon Press, Oxford, 1997.
Translated from German by M.S. Ramanujan.

B.S. Mityagin.
Approximative dimension and bases in nuclear spaces.
Russ. Math. Surv., 16(4):59�127, 1961.

A. Pietsch.
Nuclear Locally Convex Spaces.
Ergebnisse der Mathematik und ihrer Grenzgebiete. Band 66.
Springer-Verlag, Berlin, 1972.
Translated from German by M.S. Ramanujan.



Introduction An equality between two diametral dimensions Study of spaces Sν

References IX

M.S. Ramanujan and T. Terzio§lu.
Diametral dimensions of cartesian products, stability of smooth
sequence spaces and applications.
J. Reine Angrew. Math., 1976(280):163�171, 1976.

W. Rudin.
Functional Analysis.
Internat. Ser. Pure Appl. Math. McGraw-Hill, Boston, second
edition, 1991.

J. Schmets.
Analyse fonctionnelle (notes du cours de la licence en sciences

mathématiques).
Université de Liège, 2004.



Introduction An equality between two diametral dimensions Study of spaces Sν

References X

T. Terzio§lu.
Die diametrale Dimension von lokalkonvexen Räumen.
Collect. Math., 20(1):49�99, 1969.

T. Terzio§lu.
Smooth sequence spaces and associated nuclearity.
Proc. Am. Math. Soc., 37(2):497�504, 1973.

T. Terzio§lu.
Stability of smooth sequence spaces.
J. Reine Angrew. Math., 1975(276):184�189, 1975.

T. Terzio§lu.
Diametral Dimension and Köthe Spaces.
Turkish J. Math., 32(2):213�218, 2008.



Introduction An equality between two diametral dimensions Study of spaces Sν

References XI

T. Terzio§lu.
Quasinormability and diametral dimension.
Turkish J. Math., 37(5):847�851, 2013.

D. Vogt.
Charakterisierung der Unterraüme von s.
Math. Z., 155:109�117, 1977.

D. Vogt.
Some Results on Continuous Linear Maps between Frechet
Spaces.
In K.-D. Bierstedt and B. Fuchssteiner, editors, North-Holland
Mathematics Studies, volume 90, pages 349�381, 1984.



Introduction An equality between two diametral dimensions Study of spaces Sν

References XII

D. Vogt.
On two classes of (F)-spaces.
Arch. Math., 45:255�266, 1985.

D. Vogt.
Lectures on Fréchet spaces.
Lecture Notes, Bergische Universität Wuppertal, 2000.

A. Wilansky.
Modern Methods in Topological Vector Spaces.
McGraw-Hill, New-York, 1979.

V. Zahariuta.
Linear topologic invariants and their applications to isomorphic
classi�cation of generalized power spaces.
Turkish J. Math., 20(2):237�289, 1996.


	Introduction
	An equality between two diametral dimensions
	Some definitions and the open question
	Main results
	Two other tools
	In non-metrizable spaces

	Study of spaces S
	Definition and properties
	The concave case
	The locally p-convex case


