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T - uncountable Polish space,
I - a o-ideal of subsets of T with Borel base.

Definition
Let N C X C T. We say that the set N is completely

I-nonmeasurable in X if

(VA € Borel)(ANX ¢1— (ANN ¢ I) A (AN (X \ N) ¢ I)).



Remark
» N C R is completely L-nonmeasurable if A\,(N) =0 and
» The definition of completely K-nonmeasurability is equivalent
to the definition of completely Baire-nonmeasurability.

» N is completely [R]“-nonmeasurable iff N is a Bernstein set.



Definition

The ideal I C P(T) have the hole property if for every set AC T
there is a I-minimal Borel set B containing Ai.e. B\ A€ and if
A C C and C is Borel then B\ C € .

In such case we will write

[Al=B and A= T\[T\A].



Remark
Every c.c.c. o-ideal with Borel base have the hole property.



Remark
Every c.c.c. o-ideal with Borel base have the hole property.

Remark
N is completely I-nonmeasurable in X iff

[N]]I = [X]]I and ]N[]I: @



T uncountable Polish space,
K - the ideal of meager sets.

Theorem (Cichori, Morayne, Ratowski, Ryll-Nardzewski, Z,

2007)
Let A C K be a partition of a subset of T. Then we can find a
subfamily B C A such that | B is completely K-nonmeasurable in

UA.



Theorem (Gitik, Shelah 2001)

Let (An: n € w) be a sequence of subsets of R.
Then we can find a sequence (B, : n € w) such that

1. BoN By =10 forn# m,
2. B, C A,

3. X*(An) = X*(Bn), where \* is outer Lebesgue measure.



Theorem
Assume that A C K is a partition of T. Let A, C A for n € w.
Then there exists B, C A, such that

1. BoNBy =0 forn# m,
2- Bn g AI‘H
3. [UBnlk = [UAnk.



Theorem
Assume that A C K is a partition of a subset of T and | JA ¢ K.
Let A, C A for n € w. Then there exists B C A such that

1. UB¢K,
2. 1UBNUYAnlx= 0 for every n € w.



Theorem (Gitik, Shelah, 1989)

If | is a o-ideal on k, then P(k)/I is not isomorphic to the Cohen
algebra.



Theorem
Assume that A C K is a partition of a subset of T. Let A, C A
for n € w. Then there exists B C A such that

L [UBlk = [UAlk,
2. 1UBNUYAnlxk= 0 for every n € w.



Theorem (Alaoglu, Erdos, 1950)

For every cardinal k

(k: wyw1) mw1) < ((k: Lw1) — w1).



Lemma
Assume that {I,}ncw is a family of o-additive ideals on k which are
not c.c.c. Then there exists a family {X,}a<w, € P(k) such that
1. (Va<wi)(Vnew)(Xo & In)
2. (Va, B <wi)(a# 8 — XaN Xz =0).



Theorem
Assume that A C K is a partition of T. Let A, C A for n € w.
Then there exists B, C A, such that

1. BoNBy =0 forn# m,
2- Bn g AI‘H
3. [UBnlk = [UAnk.



Thank You for Your Attention
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