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Jab lczyński 202?:
If Cp(X ) and Cp(Y ) are homeomorphic and X is Menger, then Y is Menger.

Marciszewski–Pol–Zakrzewski 2026:
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Assuming CH, for each Sierpiński set S there is a Hurewicz set H such that
S × H is not Menger



Colorings
a1, a2, . . . ∈ N, F = {i1, . . . , in} with an increasing enumeration

aF := ai1 + · · · + ain

a1, a2, . . . ∈ N is proper: aF ̸= aG for all F , G ∈ Fin(N) with F < G

sumgraph of a1, a2, . . .
proper

:
{

{aF , aG} : F , G ∈ Fin(N) with F < G
}

a1 a2 a3 a4 a5 a6 a7 a8 a9 a10

a1 a2 a3 a4 a5 a6 a7 a8 a9 a10

. . .

a2 + a4 = aFa2 + a4 = aF aG = a6 + a8 + a10aG = a6 + a8 + a10

aH = a7 + a9

̸=

Theorem (Milliken 1975, Taylor 1976) (N, +)
For each coloring of [N]2, there is a proper sequence a1, a2, . . . ∈ N whose
sumgraph is monochromatic.



Colorings
a1, a2, . . . ∈ N, F = {i1, . . . , in} with an increasing enumeration

aF := ai1 + · · · + ain

a1, a2, . . . ∈ N is proper: aF ̸= aG for all F , G ∈ Fin(N) with F < G

sumgraph of a1, a2, . . .
proper

:
{

{aF , aG} : F , G ∈ Fin(N) with F < G
}

a1 a2 a3 a4 a5 a6 a7 a8 a9 a10

a1 a2 a3 a4 a5 a6 a7 a8 a9 a10

. . .

a2 + a4 = aFa2 + a4 = aF aG = a6 + a8 + a10aG = a6 + a8 + a10

aH = a7 + a9

̸=

Theorem (Milliken 1975, Taylor 1976) (N, +)
For each coloring of [N]2, there is a proper sequence a1, a2, . . . ∈ N whose
sumgraph is monochromatic.



Colorings
a1, a2, . . . ∈ N, F = {i1, . . . , in} with an increasing enumeration

aF := ai1 + · · · + ain

a1, a2, . . . ∈ N is proper: aF ̸= aG for all F , G ∈ Fin(N) with F < G

sumgraph of a1, a2, . . .
proper

:
{

{aF , aG} : F , G ∈ Fin(N) with F < G
}

a1 a2 a3 a4 a5 a6 a7 a8 a9 a10

a1 a2 a3 a4 a5 a6 a7 a8 a9 a10

. . .

a2 + a4 = aFa2 + a4 = aF aG = a6 + a8 + a10aG = a6 + a8 + a10

aH = a7 + a9

̸=

Theorem (Milliken 1975, Taylor 1976) (N, +)
For each coloring of [N]2, there is a proper sequence a1, a2, . . . ∈ N whose
sumgraph is monochromatic.



Colorings
a1, a2, . . . ∈ N, F = {i1, . . . , in} with an increasing enumeration

aF := ai1 + · · · + ain

a1, a2, . . . ∈ N is proper: aF ̸= aG for all F , G ∈ Fin(N) with F < G

sumgraph of a1, a2, . . .
proper

:
{

{aF , aG} : F , G ∈ Fin(N) with F < G
}

a1 a2 a3 a4 a5 a6 a7 a8 a9 a10

a1 a2 a3 a4 a5 a6 a7 a8 a9 a10

. . .

a2 + a4 = aF

a2 + a4 = aF

aG = a6 + a8 + a10

aG = a6 + a8 + a10

aH = a7 + a9

̸=

Theorem (Milliken 1975, Taylor 1976) (N, +)
For each coloring of [N]2, there is a proper sequence a1, a2, . . . ∈ N whose
sumgraph is monochromatic.



Colorings
a1, a2, . . . ∈ N, F = {i1, . . . , in} with an increasing enumeration

aF := ai1 + · · · + ain

a1, a2, . . . ∈ N is proper: aF ̸= aG for all F , G ∈ Fin(N) with F < G

sumgraph of a1, a2, . . .
proper

:
{

{aF , aG} : F , G ∈ Fin(N) with F < G
}

a1 a2 a3 a4 a5 a6 a7 a8 a9 a10a1 a2 a3 a4 a5 a6 a7 a8 a9 a10 . . .

a2 + a4 = aFa2 + a4 = aF aG = a6 + a8 + a10aG = a6 + a8 + a10

aH = a7 + a9

̸=

Theorem (Milliken 1975, Taylor 1976) (N, +)
For each coloring of [N]2, there is a proper sequence a1, a2, . . . ∈ N whose
sumgraph is monochromatic.



Colorings
a1, a2, . . . ∈ N, F = {i1, . . . , in} with an increasing enumeration

aF := ai1 + · · · + ain

a1, a2, . . . ∈ N is proper: aF ̸= aG for all F , G ∈ Fin(N) with F < G

sumgraph of a1, a2, . . .
proper

:
{

{aF , aG} : F , G ∈ Fin(N) with F < G
}

a1 a2 a3 a4 a5 a6 a7 a8 a9 a10a1 a2 a3 a4 a5 a6 a7 a8 a9 a10 . . .

a2 + a4 = aFa2 + a4 = aF aG = a6 + a8 + a10aG = a6 + a8 + a10

aH = a7 + a9

̸=

Theorem (Milliken 1975, Taylor 1976) (N, +)
For each coloring of [N]2, there is a proper sequence a1, a2, . . . ∈ N whose
sumgraph is monochromatic.



Colorings
a1, a2, . . . ∈ N, F = {i1, . . . , in} with an increasing enumeration

aF := ai1 + · · · + ain

a1, a2, . . . ∈ N is proper: aF ̸= aG for all F , G ∈ Fin(N) with F < G

sumgraph of a1, a2, . . .
proper

:
{

{aF , aG} : F , G ∈ Fin(N) with F < G
}

a1 a2 a3 a4 a5 a6 a7 a8 a9 a10a1 a2 a3 a4 a5 a6 a7 a8 a9 a10 . . .

a2 + a4 = aFa2 + a4 = aF aG = a6 + a8 + a10aG = a6 + a8 + a10

aH = a7 + a9

̸=

Theorem (Milliken 1975, Taylor 1976) (N, +)
For each coloring of [N]2, there is a proper sequence a1, a2, . . . ∈ N whose
sumgraph is monochromatic.



Colorings
a1, a2, . . . ∈ N, F = {i1, . . . , in} with an increasing enumeration

aF := ai1 + · · · + ain

a1, a2, . . . ∈ N is proper: aF ̸= aG for all F , G ∈ Fin(N) with F < G

sumgraph of a1, a2, . . .
proper

:
{

{aF , aG} : F , G ∈ Fin(N) with F < G
}

a1 a2 a3 a4 a5 a6 a7 a8 a9 a10a1 a2 a3 a4 a5 a6 a7 a8 a9 a10 . . .

a2 + a4 = aFa2 + a4 = aF aG = a6 + a8 + a10aG = a6 + a8 + a10

aH = a7 + a9

̸=

Theorem (Milliken 1975, Taylor 1976) (N, +)
For each coloring of [N]2, there is a proper sequence a1, a2, . . . ∈ N whose
sumgraph is monochromatic.



Colorings
Theorem (Tsaban 2018; Sz 2023) (τ, ∪)
If X is S1(O, O), then for every U ∈ O closed under finite unions, with no finite
subcover and coloring of [τ ]2, there are sets V1, V2, . . . ∈ U such that

{ n : x ∈ Vn } is infinite for all x ∈ X
the sequence V1, V2, . . . is proper
the sumgraph of V1, V2, . . . is monochromatic.

Theorem (Milliken 1975, Taylor 1976) (N, +)
For each coloring of [N]2, there is a proper sequence a1, a2, . . . ∈ N whose
sumgraph is monochromatic.



Colorings
Theorem (Tsaban 2018; Sz 2023) (τ, ∪)
If X is S1(O, O), then for every U ∈ O closed under finite unions, with no finite
subcover and coloring of [τ ]2, there are sets V1, V2, . . . ∈ U such that

{ n : x ∈ Vn } is infinite for all x ∈ X
the sequence V1, V2, . . . is proper
the sumgraph of V1, V2, . . . is monochromatic.

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 . . .

V2 ∪ V4 = VF VG = V6 ∪ V8 ∪ V10

VH = V7 ∪ V9

Theorem (Milliken 1975, Taylor 1976) (N, +)
For each coloring of [N]2, there is a proper sequence a1, a2, . . . ∈ N whose
sumgraph is monochromatic.



Colorings
Theorem (Tsaban 2018; Sz 2023) (τ, ∪)
If X is S1(O, O), then for every U ∈ O closed under finite unions, with no finite
subcover and coloring of [τ ]2, there are sets V1, V2, . . . ∈ U such that

{ n : x ∈ Vn } is infinite for all x ∈ X
the sequence V1, V2, . . . is proper
the sumgraph of V1, V2, . . . is monochromatic.

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 . . .

V2 ∪ V4 = VF VG = V6 ∪ V8 ∪ V10

VH = V7 ∪ V9

Theorem (Milliken 1975, Taylor 1976) (N, +)
For each coloring of [N]2, there is a proper sequence a1, a2, . . . ∈ N whose
sumgraph is monochromatic.
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