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Abstract
Full Text
UDC 519.52

MATHEMATICS

Z. I. KOZLOVA

PROJECTIVE SETS OF TOPOLOGICAL
SPACES OF WEIGHT 𝜏
(Presented by Academician P. S. Novikov on 6 III 1968)

Let 𝐼 be a space of indices of cardinality 𝜏 = ℵ𝜈, which we shall regard as a
strongly inaccessible cardinal number (1). We study the projective hierarchies
of classes of sets of topological spaces 𝐷𝜏 , 𝐽𝜏 and topological 𝜏 -spaces 𝐷𝜔𝜈 , 𝐽𝜔𝜈

(3). We shall show that the classes of these hierarchies are determined by sub-
stantially different operations, depending on the topology of the space.

The operation
Ψ𝑥

𝑁(𝑥){𝐸𝑖} = ⋃
𝑥

({𝑥} ∩ Ψ∘
𝑁(𝑥){𝐸𝑖})

is called a set-theoretic operation with variable base. A class 𝑃 ⊂ 𝔓ℜ𝑥𝑦 =
𝔓(ℜ𝑥 × ℜ𝑦), where ℜ is the basic space, is called projective with respect to the
class 𝔎 ⊂ 𝔓ℜ𝑥 if there exists such a variable base 𝐿(𝑦) that

𝑃 = Ψ(𝑥,𝑦)
𝐿(𝑦) (𝔎∗),

where 𝔎∗ is the class of all sets of the form 𝐾 × ℜ𝑦 (𝐾 ∈ 𝔎),

Ψ(𝑥,𝑦)
𝐿(𝑦) {𝐸𝑖} = Ψ(𝑥,𝑦)

𝐿(𝑥,𝑦){𝐸𝑖}, when 𝐿(𝑥, 𝑦) = 𝐿(𝑥) (2).

L. V. Kantorovich and E. M. Livenson (2) showed that if a class 𝑃 is projective
with respect to a class 𝔎, then for the class 𝑃 ′ of projections of sets belonging
to 𝑃 the equality

𝑃 ′ = Ψ𝐿0
(𝔎)

holds, where
𝐿0 = ⋃

𝑦∈ℜ𝑦
𝐿(𝑦).

Theorem 1. The classes 𝐹 and 𝐺 of the space 𝐽𝜔𝜈𝑥𝑦 (𝐷𝜔𝜈𝑥𝑦 , 𝐷𝜏
𝑥𝑦, 𝐽𝜏

𝑥𝑦)
are projective, respectively, with respect to the classes 𝐹 and 𝐺 of the
space 𝐽𝜔𝜈𝑥 (𝐷𝜔𝜈𝑥 , 𝐷𝜏

𝑥, 𝐽𝜏
𝑥 ). The base 𝐿(𝑦) for the class 𝐺 ⊂ 𝔓𝐽𝜔𝜈𝑥𝑦 , where
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𝑦 = {𝑖0, … , 𝑖𝛼, …} ∈ 𝐽𝜔𝜈𝑥𝑦 , consists of all chains of the family ({𝜆(𝑖0, … , 𝑖𝛼)})𝛼;
the base 𝐿𝑐(𝑦) consists of one chain

{𝜆(𝑖0), 𝜆(𝑖0, 𝑖1), … , 𝜆(𝑖0, 𝑖1, … , 𝑖𝛼), …},

where 𝜆(𝑖0, … , 𝑖𝛼) = 𝜆 is a one-to-one mapping of the space of all tuples 𝑊 of
the space of indices 𝐼 onto 𝐼 . The base 𝐿1(𝑦) for the class 𝐺 ⊂ 𝔓𝐽𝜏

𝑥𝑦 consists
of all chains of the family

({𝜆(𝑖𝛼1
, … , 𝑖𝛼𝑘

)}){𝛼1,…,𝛼𝑘}∈𝐼″𝜔
,

where 𝐼″
𝜔 is the totality of all finite tuples {𝛼1, … , 𝛼𝑘} of the space of indices 𝐼 ,

𝛼1 < 𝛼2 < ⋯ < 𝛼𝑘, and 𝜆(𝑖𝛼1
, … , 𝑖𝛼𝑘

) = 𝜆 is a one-to-one mapping of the space
𝑋∗ of all tuples {𝑖𝛼1

, … , 𝑖𝛼𝑘
}, for {𝛼1, … , 𝛼𝑘} ∈ 𝐼″

𝜔 , onto 𝐼 . The base 𝐿𝑐
1(𝑦)

consists of one chain
(𝜆(𝑖𝛼1

, … , 𝑖𝛼𝑘
)){𝛼1,…,𝛼𝑘}∈𝐼″𝜔

.
The base 𝐿′(𝑦) for the class 𝐺 ⊂ 𝔓𝐷𝜏

𝑥𝑦, where 𝑦 = {𝜈0, … , 𝜈𝛼, …} ∈ 𝐷𝜏
𝑦, consists

of chains of the family

({𝜆(𝜈𝛼1
, … , 𝜈𝛼𝑘

)}){𝛼1,…,𝛼𝑘}∈𝐼″𝜔
;

the base 𝐿𝑐
1(𝑦) for the class 𝐹 ⊂ 𝐷𝜏

𝑥𝑦 consists of one chain

(𝜆(𝜈𝛼1
, … , 𝜈𝛼𝑘

)){𝛼1,…,𝛼𝑘}∈𝐼″𝜔
.

The base 𝐿″(𝑦) for the class 𝐺 ⊂ 𝔓𝐷𝜔𝜈𝑥𝑦 , where 𝑦 = {𝜈0, … , 𝜈𝛼, …} ∈ 𝐷𝜔𝜈𝑦 ,
consists of chains of the family

({𝜆(𝜈0, … , 𝜈𝛼)})𝛼.

The base 𝐿″𝑐(𝑦) for the class 𝐹 ⊂ 𝔓𝐷𝜔𝜈𝑥𝑦 consists of one chain

(𝜆(𝜈0, … , 𝜈𝛼))𝛼.

Corollary 1. The classes of projections of sets belonging to the classes Φ𝑀(𝐹)
and Φ𝑀(𝐺) of the spaces 𝐷𝜏

𝑥𝑦, 𝐷𝜔𝜈𝑥𝑦 , 𝐽𝜔𝜈𝑥𝑦 , 𝐽𝜏
𝑥𝑦 are respectively the ΔΣ-classes

Φ𝑀′
1
(𝐹) and Φ𝑀″

2
(𝐺), Φ𝑀′

1
(𝐹) and Φ𝑀″

2
(𝐺), Φ𝑀1

(𝐹) and Φ𝑀2
(𝐺), Φ11′(𝐹)

and Φ𝑀12
(𝐺), which may be represented respectively by the operations

⋃
𝜈0,…,𝜈𝛼,…

Φ𝑀′
𝑖

⎧{
⎨{⎩

⋂
{𝛼1,…,𝛼𝑘}∈𝐼″𝜔

𝐸𝑗; 𝜈𝛼1 …𝜈𝛼𝑘

⎫}
⎬}⎭

= Φ ̃𝑆′,𝑀̃{𝐸𝑗}, 𝐸𝑗; 𝜈𝛼1 …𝜈𝛼𝑘
∈ 𝐹 ⊂ 𝔓𝐷𝜏 ,

⋃
𝜈0,…,𝜈𝑎

Φ𝑀
⎧{
⎨{⎩

⋃
𝑗

⋃
{𝛼1,…,𝛼𝑘}∈𝐼″𝜔

𝐸𝑗; 𝜈𝛼1
… 𝜈𝛼𝑘

⎫}
⎬}⎭

= Φ𝑆″𝑀{𝐸𝑗𝜆}, 𝐸𝑗; 𝜈𝛼1
… 𝜈𝛼𝑘

∈ 𝐺 ⊂ 𝔓𝐷𝜏 ,
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where 𝜆 = 𝜆(𝜈𝛼1
, … , 𝜈𝛼𝑘

);

⋃
𝛼3,…,𝜈𝛼,…

Φ𝑀 {⋃
𝑗

⋂
𝛼

𝐸𝑗; 𝜈0 … 𝜈𝛼} = Φ𝔅𝑀{𝐸𝑗𝜆}, 𝐸𝑗; 𝜈3 … 𝜈𝛼 ∈ 𝐹 ⊂ 𝔓𝐷𝜔𝜈 ,

⋃
𝛼0,…,𝜈𝛼,…

Φ𝑀 {⋃
𝑗

⋃
𝛼

𝐸𝑗; 𝜈3 … 𝜈𝛼} = Φ𝔅𝑀{𝐸𝑗𝜆}, 𝐸𝑗; 𝜈0 … 𝜈𝛼 ∈ 𝐺 ⊂ 𝔓𝐷𝜔𝜈 ,

where 𝜆 = 𝜆(𝜈0, … , 𝜈𝛼);

⋃
𝑖3,…,𝑖𝛼,…

Φ𝑀 {⋃
𝑗

⋂
𝛼

𝐸𝑗; 𝑖3 … 𝑖𝛼} = Φ𝔄𝑀{𝐸𝑗𝜆}, 𝐸𝑗; 𝑖3 … 𝑖𝛼 ∈ 𝐹 ⊂ 𝔓𝐽𝜔𝜈 ,

⋃
𝑖3,…,𝑖𝛼,…

Φ𝑀 {⋃
𝑗

⋃
𝛼

𝐸𝑗; 𝑖3 … 𝑖𝛼} = Φ𝔄𝑀{𝐸𝑗𝜆}, 𝐸𝑗; 𝑖3 … 𝑖𝛼 ∈ 𝐺 ⊂ 𝔓𝐽𝜔𝜈 ,

where 𝜆 = 𝜆(𝑖0, … , 𝑖𝛼);

⋃
𝑖0,…,𝑖𝛼,…

Φ𝑀
⎧{
⎨{⎩

⋂
𝑗

⋃
{𝛼1,…,𝛼𝑘}∈𝐼′𝜔

𝐸𝑗; 𝑖𝛼1
… 𝑖𝛼𝑘

⎫}
⎬}⎭

= Φ𝑆𝑀{𝐸𝑗𝜆}, 𝐸𝑗; 𝑖𝛼1
… 𝑖𝛼𝑘

∈ 𝐹 ⊂ 𝔓𝐽𝜏 ,

⋃
𝑖0,…,𝑖𝛼,…

Φ𝑀
⎧{
⎨{⎩

⋃
𝑗

⋃
{𝛼1,…,𝛼𝑘}∈𝐼″𝜔

𝐸𝑗; 𝑖𝛼1
… 𝑖𝛼𝑘

⎫}
⎬}⎭

= Φ ̆𝑆𝑀{𝐸𝑗𝜆}, 𝐸𝑗; 𝑖𝛼1
… 𝑖𝛼𝑘

∈ 𝐺 ⊂ 𝔓𝐽𝜏 ,

where 𝜆 = 𝜆(𝑖𝛼1
, … , 𝑖𝛼𝑘

).
Corollary 2. The class of projections of sets belonging to the class 𝐺 of the
spaces under study is the class 𝐺. The class of projections of sets belonging to
the class 𝐹 in the spaces 𝐷𝜏 , 𝐷𝜔𝜈 , is contained in the class of (𝜔𝜈) 𝐴-sets in the
space 𝐽𝜔𝜈 , and belongs to the class Φ𝑆(𝐹) in the space 𝐽𝜏 .

Theorem 2. The bases of the ΔΣ-operations 𝑀 ′
1, 𝑀 ′

2, 𝑀″
1 , 𝑀″

2 , 𝑀1, 𝑀2, 𝑀11, 𝑀12
of Corollary 1 can be represented in the form

𝑀 ′
1 = Φ𝑀{𝐾′

𝑠}, 𝑀 ′
2 = Φ𝑀{𝑉 ′

𝑠 }; 𝑀″
1 = Φ𝑀{𝐾″

𝑠 }, 𝑀″
2 = Φ𝑀{𝑉 ″

𝑠 };

𝑀1 = Φ𝑀{𝐾𝑠}, 𝑀2 = Φ𝑀{𝑉𝑠}; 𝑀11 = Φ𝑀{𝐾1
𝑠 }, 𝑀12 = Φ𝑀{𝑉 1

𝑠 },
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where 𝐾′
𝑠, 𝑉 ′

𝑠 , 𝐾″
𝑠 , 𝑉 ″

𝑠 , 𝐾𝑠, 𝑉𝑠, 𝐾1
𝑠 , 𝑉 1

𝑠 are certain sets of type 𝐹Σ in 𝐽𝜔𝜈 (inde-
pendent of 𝑀).

The operation Φ𝔄 is incomparable with the operations Φ𝔅, Φ𝑆″ , and at the
same time the operation Φ𝔄 is stronger than the operation Φ𝔅 with respect to
any class of sets 𝐾 ⊃ ∅, and essentially stronger than Φ𝑆″ and Φ𝑆 with respect
to any class of sets invariant with respect to the operation ⋂𝜏 . In view of this,
the composition Φ𝔄𝑀 is stronger than the composition Φ𝔅𝑀 with respect to
the class of sets 𝐾 ⊃ ∅, and stronger than Φ𝑆″𝑀 and Φ ̆𝑆𝑀 with respect to any
class of sets invariant with respect to the operation ⋂𝜏 . Consequently, projective
operations substantially depend on the topology of the space. Since in the spaces
under study the class 𝐹 ⊃ ∅ and is invariant with respect to the operation ⋂𝜏 ,
we have Φ𝔄𝑀(𝐹) ⊃ Φ𝑆″𝑀(𝐹), Φ𝔄𝑀(𝐹) ⊃ Φ𝔅𝑀(𝐹), Φ𝔄𝑀(𝐹) ⊃ Φ ̆𝑆𝑀(𝐹) for
any base 𝑀 .

The classes of the compositional hierarchies of the space 𝐽𝜔𝜈𝑥𝑦 are constructed as
follows. Let 𝑁 = 𝔄, where 𝔄 is a rigid base of an 𝐴-operation with a complete
depth chain, Φ𝑀 ≡ ⋃𝜏 . The operation Φ𝔄 and the composition Φ𝔄𝔄 are normal,
and the operation Φ𝑀 satisfies the condition:

1∗. Φ𝑀 ≺ Φ𝔄, Φ𝑀𝑐 ≺ Φ𝔄.

The Φ𝔄𝑀 -hierarchy of classes of sets generated by the class 𝐾0 of open-closed
sets of the space 𝐽𝜔𝜈 forms the classes of projective sets of this space:

𝑃0 = Φ0
𝔄𝑀(𝐾0) = Φ𝑀(𝐾0) = Φ𝐿(𝐾0) = 𝐺,

𝐶𝑃0 = Φ0𝑐
𝔄𝑀(𝐾0) = Φ𝑐

𝑀(𝐾0) = Φ𝐿𝑐
0
(𝐾0) = 𝐹 ,

𝑃𝛼+1 = Φ𝛼+1
𝔄𝑀 (𝐾0) = Φ𝔄 𝐿̆𝑐𝛼

(𝐾0) = Φ𝐿𝛼+1
(𝐾0),

𝐶𝑃𝛼+1 = Φ𝛼+1 𝑐
𝔄𝑀 (𝐾0) = Φ𝔄 𝐿̆𝛼

(𝐾0) = Φ𝐿𝑐
𝛼+1

(𝐾0),

𝑃𝜒 = Φ𝜒
𝔄𝑀(𝐾0) = ⋃

(𝛼𝑖)→𝜒
Φ𝛼𝑖

𝔄𝑀(𝐾0) = Φ𝐿𝜒
(𝐾0),

𝐶𝑃𝜒 = Φ𝜒𝑐
𝔄𝑀(𝐾0) = ⋃

(𝛼𝑖)→𝜒
Φ𝛼𝑖𝑐

𝔄𝑀(𝐾0) = Φ𝐿𝑐𝜒
(𝐾0),

where 𝜒 < 𝜔𝜈+1 is a limit transfinite number, (𝐵𝛼) = 𝐵𝑃𝛼 = 𝑃𝛼 ∩ 𝐶𝑃𝛼.

Properties of the classes of projective sets:

sovietrxiv.org/items/ru-196801.77849 Machine Translation

https://sovietrxiv.org/items/ru-196801.77849


1. 𝑃1 = (𝐴), 𝐶𝑃1 = (𝐶𝐴), 𝐵1 = (𝐴) ∩ (𝐶𝐴) = (𝐵), where (𝐵) is the class
of 𝐵-sets of the space 𝐽𝜔𝜈 .

2. 𝑃𝛼 ⊂ 𝐶𝑃𝛼+1, 𝐶𝑃𝛼 ⊂ 𝑃𝛼+1, 𝑃𝛼 ⊂ 𝑃𝛼+1 for every 𝛼 < 𝜔𝜈+1.

3. The classes 𝑃𝛼 for 𝛼 < 𝜔𝜈+1 are invariant with respect to the operation
of projection. The classes 𝑃𝛼+1 and 𝐶𝑃𝛼+1 are invariant with respect to
the operations ⋃𝜏 and ⋂𝜏 . The class 𝑃𝜒 is invariant with respect to the
operations ⋃𝜏 and intersection of finite families of sets.

4. Under a homeomorphic transformation of the space 𝐽𝜔𝜈 onto itself, sets
of the class 𝑃𝛼(𝐶𝑃𝛼) pass into sets of the same class (𝛼 < 𝜔𝜈+1).

5. If 𝑁 ∈ 𝑃𝛼+1, 𝐸𝑖 ∈ 𝑃𝛼+1 for every 𝛼 < 𝜔𝜈+1, then 𝐸 = Φ𝑁{𝐸𝑖} ∈ 𝑃𝛼+1.

In the space 𝐽𝜔𝜈 the class of projections of 𝐵-sets coincides with the class of
𝐴-sets of this space, which we shall denote by (𝐴1). If, in accordance with the
projective hierarchy of classes of sets of this space, the projective class (𝐴𝛼)
is defined, then the class of complements to sets of the class (𝐴𝛼) we shall
denote by (𝐶𝐴𝛼). The class of projections of sets of the class (𝐶𝐴𝛼) we denote
by (𝐴𝛼+1). If 𝜒 < 𝜔𝜈+1 is a limit transfinite number, then by the class (𝐴𝜒)
we mean the class of unions of projective sets of classes < 𝜒 of any family of
cardinality ≤ 𝜏 .

Theorem 3. The classes of projective sets (𝐴𝛼) and (𝐶𝐴𝛼) for 0 < 𝛼 < 𝜔𝜈+1
can be obtained by means of the operations Φ𝑆(𝑖)

𝛼+1
, for 𝑖 = 1, 2, 3, 4, starting

from the classes of sets 𝐹 and 𝐺:

(𝐴𝛼) = Φ𝑆(1)
𝛼

(𝐹) = Φ𝑆(2)
𝛼

(𝐺) = 𝐴𝛼(𝐹);

(𝐶𝐴𝛼) = Φ𝑆(3)
𝛼

(𝐹) = Φ𝑆(4)
𝛼

(𝐺) = 𝐶𝐴𝛼(𝐹),

where 𝑆(1)
𝛼 , 𝑆(2)

𝛼 ∈ (𝐶𝐴𝛼−1), if 𝛼 is a nonlimit ordinal number, and 𝑆(1)
𝛼 , 𝑆(2)

𝛼 ∈
(𝐴𝛼), if 𝛼 is a limit ordinal number; 𝑆(3)

𝛼 , 𝑆(4)
𝛼 ∈ (𝐶𝐴𝛼) for 𝛼 < 𝜔𝜈+1.

Theorem 4. Each projective operation 𝐴𝛼 and 𝐶𝐴𝛼 for 0 < 𝛼 < 𝜔𝜈+1 can be
given by a ΔΣ-operation with a rigid base.

Theorem 5. The operations Φ𝑆(𝑖)
𝛼+1

for 𝑖 = 1, 2 are normal with respect to
any class (𝐴𝛽) and with respect to classes of sets (𝐶𝐴𝛽) for 𝛽 ≤ 𝛼, while the
operations Φ𝑆(𝑖)

𝛼+1
for 𝑖 = 3, 4 are normal with respect to any class (𝐶𝐴𝛽) and

with respect to classes (𝐴𝛽) for 𝛽 ≤ 𝛼.

Theorem 6. The operations Φ𝐿𝛼
and 𝐴𝛼, Φ𝐿𝑐𝛼

and 𝐶𝐴𝛼 are equivalent for
𝛼 < 𝜔𝜈+1.

Corollary 1. 𝑃𝛼 = (𝐴𝛼), 𝐶𝑃𝛼 = (𝐶𝐴𝛼) for every 𝛼 < 𝜔𝜈+1.

Corollary 2. In the space 𝐽𝜔𝜈 , the class of 𝐶-sets belongs to the class (𝐵2).
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Corollary 3. Complete bases of all (𝜔𝜈)𝑅𝛼-operations belong to the class (𝐵2).
The class of (𝜔𝜈)𝑅-sets of the space 𝐽𝜔𝜈 is contained in the class (𝐵2).
Corollary 4. If the class 𝑃𝛼+1 is invariant with respect to all operations with
bases of the family 𝔐 = (𝑀𝑖) ∪ (𝑀(𝑖𝛼)𝛾

), where 𝑖 ∈ 𝐼 , (𝑖𝛼)𝛾 is the totality of all
concordant sequences of limit type 𝛾 ⩽ 𝜔𝜈, then it is also invariant with respect
to the operation (𝜔𝜈)𝑇 .

It follows from this that the operation of type (𝜔𝜈)𝑇{𝐿𝛼+1} is equivalent to the
operation Φ𝐿𝛼+1

with respect to any class of projective sets for any 𝛼 < 𝜔𝜈+1; the
operation of type (𝜔𝜈)𝑃𝔄𝔐̌𝑐 , where Φ𝑀 ≡ ⋃𝜏 , is equivalent to the operation
Φ𝔄̌𝐿𝑐

1
≡ Φ𝐿2

; the operation (𝜔𝜈)𝑃𝔄̌𝐿𝑐
𝛼+1

is equivalent to the operation Φ𝐿𝛼+2
with respect to any class of projective sets for 0 < 𝛼 < 𝜔𝜈+1.

When the generalized continuum axiom is added, for the class of sets 𝑃2 the
separation laws that hold are the same as for the second class of projective sets
of the space 𝐽 .

Let the base be 𝑁 = 𝑆, Φ𝑀 ≡ ⋃𝜏 . The operation Φ𝑆 and the composition Φ ̌𝑆
̌𝑆

are normal (the latter with respect to the class 𝐾 ⊃ 𝐽𝜏), and the operation
Φ𝑀 satisfies condition 1∗. The Φ𝑆𝑀 -hierarchy of classes of sets generated by
the class 𝐾0 of open-closed sets of the space 𝐽𝜏 forms classes of projective sets
of this space, which we shall denote in the same way as for the space 𝐽𝜔𝜈 . The
class 𝑃0 = 𝐺, 𝐶𝑃0 = 𝐹 , (𝐵0) = 𝐾0, 𝑃1 ⊂ (𝐴), 𝐶𝑃1 ⊂ (𝐶𝐴), (𝐵1) ⊂ (𝐵). The
class of projections of 𝐵-sets of the space 𝐽𝜏 coincides with the class of sets
𝑃1. The class of (𝜔𝜈)𝐴-sets of this space contains, as a proper part, the class of
projections of 𝐵-sets of the given space.

Let the base be 𝑁 = 𝑆″; the operation Φ𝑀 is equivalent to the operation
Φ𝑀1

{𝐸𝑖𝑗} = ⋃𝑖 ⋂𝑗 𝐸𝑖𝑗. The operation Φ𝑆″ is nonnormal, but the composition
Φ ̌𝑆″𝑆″ is normal with respect to the class 𝐾 ⊃ 𝐷𝜏 . The operation Φ𝑀 does
not satisfy condition 1∗. The Φ𝑆″𝑀̌ -hierarchy of classes of sets, generated by
the class 𝐾0 of open-closed sets of the space 𝐷𝜏 , forms a hierarchy of projective
classes of the space 𝐷𝜏 . In this case the class 𝑃0 = 𝐺2, 𝐶𝑃0 = 𝐹 2, (𝐵0) =
𝐵2. The classes of projective sets are monotone. For even 𝛼 the class 𝑃𝛼 is
invariant with respect to the operation ⋃𝜏 , and the class 𝑃𝛼+1 with respect to
the operation ⋂𝜏 . The class 𝑃1 ⊂ (𝐴) in the space 𝐷𝜏 .

Let the base be 𝑁 = 𝔅; Φ𝑀 is equivalent to the operation Φ𝑀1
{𝐸𝑖𝑗} =

⋃𝑖 ⋂𝑖 𝐸𝑖𝑗. The operation Φ𝔅 is nonnormal, but the composition Φ𝔅̌𝔅 is normal
with respect to the class of sets 𝐾 ⊃ 𝐷𝜔𝜈 . The operation Φ𝑀 does not satisfy
condition 1∗. The Φ𝔅𝑀̌ -hierarchy of classes of sets forms a projective hierarchy
of the space 𝐷𝜔𝜈 . The properties of the classes of sets 𝑃𝛼 of the space 𝐷𝜔𝜈 coin-
cide with the properties of the corresponding classes of the space 𝐷𝜏 . 𝑃1 ⊂ (𝐴)
in the space 𝐷𝜔𝜈 .
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Note: Figure translations are in progress. See original paper for figures.
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