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Definition
Let 1 be a (k, kT)-cardinal, then the following function
m,, = m: [*]? — k is called a u-coloring:

m(a, 8) = m({a, }) = min{rank(X) : a,5 € X € u}
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Definition
Let 1 be a (k, kT)-cardinal, then the following function
m,, = m: [*]? — k is called a u-coloring:

m(a, 8) = m({a, }) = min{rank(X) : a,5 € X € u}

Theorem

Leta< f<y<kT,v<k 0<d§=Jd<e<kT, then the following

conditions are satisfied:

@ [{§<a: m(§a)<vi <k

(o) m(c,v) < max{m(a, B), m(B3,v)}

(€) m(a, B) < max{m(a,v), m(B,7)}

(d) Thereis ( < ¢ such that m(&,e) > m(§,0) forall ¢ < & < 6.
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Definition
f: [wa]® — wy is called unbounded if and only if for every family
{ac : £ < wy} of pairwise disjoint finite subsets of wo,
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Definition

f: [wa]® — wy is called unbounded if and only if for every family

{ac : £ < wy} of pairwise disjoint finite subsets of wy, for every § < wy
there are £ < ¢’ < wq such that

fa,8) > 6

foralla € ac and all B € aer.
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Definition

f: [wa]® — wy is called unbounded if and only if for every family

{a¢ : € < wq} of pairwise disjoint finite subsets of wy, for every ¢ < w4
there are £ < ¢’ < wq such that

fla, ) >0

foralla € ac and all B € aer.

Theorem
Let m: [wa]? — wy be the u-coloring. m is an unbounded function.
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A function f : [wa]? — [w2]=* has the property A




Definition
A function f : [ws]? — [wo]=* has the property A if and only if for every
uncountable A-system A of finite subsets of w»
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Definition

A function f : [ws]? — [wo]=* has the property A if and only if for every
uncountable A-system A of finite subsets of w» there are two elements
a,b € A such that
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A function f : [ws]? — [wo]=* has the property A if and only if for every
uncountable A-system A of finite subsets of w» there are two elements
a,be Asuchthatforeachrcanbandaca—band e b—awe
have

Q<o = 7efla,p),

Q <o =f(r,8) C (e, 8),

Q 7 <8 =f(r,a) C fla,B).
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Definition

A function f : [ws]? — [wo]=* has the property A if and only if for every
uncountable A-system A of finite subsets of w» there are two elements
a,be Asuchthatforeachrcanbandaca—band e b—awe
have

Q<o = 7efla,p),
Q 7 <a = f(r,B) C f(a, B),
Q 7 <8 =f(r,a) C fla,B).

Theorem
Let i1 be (w1, ws)-cardinal, then f : [ws]? — [w2]=* defined by
f(a, ) = X Nnmin(a, 5),

where X is of minimal rank in p. which contains «, 8 has A-property.
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Definition
A function f : [ws]? — [wo]=* has the property A if and only if for every
uncountable A-system A of finite subsets of w» there are two elements
a,be Asuchthatforeachrcanbandaca—band e b—awe
have

Q<o = 7efla,p),

Q 7 <a = f(r,B) C f(a, B),

Q 7 <8 =f(r,a) C fla,B).

Theorem
Let i1 be (w1, ws)-cardinal, then f : [ws]? — [w2]=* defined by
f(a, ) = X Nnmin(a, 5),

where X is of minimal rank in p. which contains «, 8 has A-property.
Alternatively f(a, f) = {£ < min(a, B) : m(&, ) < m(a, B)} for a < B.
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(M, 3)a.pew, is called a universal matrix iff M, g € wq for each a, 5 € wp
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(M..8)a,5ew, I8 called a universal matrix iff M, g € wy for each a, 8 € wo
and

Q@ givenany ke N
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Definition
(M, 8)a,pew, is called a universal matrix iff M, 3 € wq for each «, 5 € wo
and

@ givenany ke N

@ given any k x k matrix (a; ) j<x with values in w;
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(M, 8)a,pew, is called a universal matrix iff M, 3 € wq for each «, 5 € wo
and
@ givenany ke N
@ given any k x k matrix (a; ) j<x with values in w;
© given any collection {{ag(1),...,ae(k)} : £ < wy} of pairwise
disjoint k-tuples of elements of w»
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Definition
(M, 8)a,pew, is called a universal matrix iff M, 3 € wq for each «, 5 € wo
and
@ givenany ke N
@ given any k x k matrix (a; ) j<x with values in w;
© given any collection {{ag(1),...,ae(k)} : £ < wy} of pairwise
disjoint k-tuples of elements of wo
There are ¢ < &' such that Mag(,-),%,(j) =agjforalli,j<k.
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Fix an unbounded function m : [wo]? — wq. Let P > p = (ap, Mp)
Q & € [wo*,
Q MP: [ap]2 — wq

@ M2, < m(a,B) forall {a, 6} € [2o]°
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Definition

Fix an unbounded function m : [wa]? — wy. Let P > p = (ap, Mp)
Q 2° < [wo]=v,

Q@ MP: a2 — w;

Q M ; < m(a, B) for all {«, 8} € [ap]?
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Fix an unbounded function m : [wa]? — wy. Let P > p = (ap, Mp)
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@ p<qiffa®P > a%and MP > M9
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Definition
Fix an unbounded function m : [wa]? — wy. Let P > p = (ap, Mp)
Q & € [wo]*v,

Q@ MP: a2 — w;

Q M ; < m(a, B) for all {«, 8} € [ap]?

@ p<qiffa®P > a%and MP > M9

Theorem
P is c.c.c. and forces that | J{MP : p € G} is universal.
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Q &° < [wo]<¥,

Q@ MP: [ay)? — w

Q M., < m(a,B) for all
{a. 8} € [
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Q &° < [wo]<¥,

Q@ MP: [ay)? — w

Q M., < m(a,B) for all
{a. 8} € [
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Q 2° < [wo]=v,

Q@ MP: [ay)? — w

Q M., < m(a,B) for all
{a, B} € [ap]?

@ Find g € P deciding k ¢ N

and k x k matrix (a; )i j<k
with values in wy.
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Q &° € [wo]™¥,

Q@ MP: [ay)? — w

Q M., < m(a,B) for all
{a, 8} € [ap]?

@ Find g € P deciding k € N

and k x k matrix (a; ;)i j<k
with values in wy.
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Q & € [w]¥, @ Forevery ¢ < wy find ps < g
Q@ MP: [ay)? — w which decides k-tuple
Q@ M, < m(a,p) forall {ac(1), ..., ac(k)}
{o, 8} € [ap]
@ Find g € P deciding k € N

and k x k matrix (a; ;)i j<k
with values in wy.
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Q & € [w]¥, @ Forevery ¢ <wqfindp: <q

Q@ MP: [ay)? — w which decides k-tuple
Q@ M, < m(a,p) forall {ac(1), ..., ac(k)}
{a, B} € [ @ May assume that a°s form
an isomorphic A-system with
@ Find g € P deciding k € N root A and
and k x k matrix (a; ;)i j<k {ae(1), ..., (k) } C aPe

with values in wy.
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Q &° € [wo]™¥,
Q@ MP: [ay)? — w
Q M., < m(a,B) for all
{a, 8} € [ap]?
@ Find g € P deciding k € N

and k x k matrix (a; ;)i j<k
with values in wy.

Piotr Koszmider (IM PAN, Warsaw)

@ Forevery { <wjfindp: <q
which decides k-tuple
{ag(1), .., ae(k)}

@ May assume that as form
an isomorphic A-system with
root A and
{ae(1), ..., ae(k)} C aP

@ Find £ < n < wq such that
m(c, 3) > 0 = max(a; j<x) for
all « € ak< \ a” and
a € ablr\ ab
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Q &° € [wo]™¥,
Q@ MP: [ay)? — w
Q M., < m(a,B) for all
{a, 8} € [ap]?
@ Find g € P deciding k € N

and k x k matrix (a; ;)i j<k
with values in wy.

@ Forevery { <wjfindp: <q
which decides k-tuple
{ag(1), .., ae(k)}

@ May assume that as form
an isomorphic A-system with
root A and
{ae(1), ..., ae(k)} C aP

@ Find £ < n < wy such that
m(a, 3) > 6 = max(a; j<) for
all a € af¢ \ @ and
a € aPn\ aPe
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Q@ MP: [ay)? — w
Q M., < m(a,B) for all
{a, 8} € [ap]?
@ Find g € P deciding k € N

and k x k matrix (a; ;)i j<k
with values in wy.

@ Forevery { <wjfindp: <q
which decides k-tuple
{ag(1), .., ae(k)}

@ May assume that as form
an isomorphic A-system with
root A and
{ae(1), ..., ae(k)} C aP

@ Find £ < n < wy such that
m(a, 3) > 6 = max(a; j<) for
all a € af¢ \ @ and
a € aPn\ aPe
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General idea:
Fix F : [wp]?> —Countable sets (e.g., w1, [w2]=¥) like an unbounded
function or a function with A-property.
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General idea:

Fix F : [wp]?> —Countable sets (e.g., w1, [w2]=¥) like an unbounded
function or a function with A-property.

Consider forcing P > p = (ap, Sp) such that:

0 ap S [w2]<w1
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General idea:
Fix F : [wp]?> —Countable sets (e.g., w1, [w2]=¥) like an unbounded
function or a function with A-property.
Consider forcing P > p = (ap, Sp) such that:
Q a < [wo]~,
@ S, is a structure with support ap,
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General idea:

Fix F : [wp]?> —Countable sets (e.g., w1, [w2]=¥) like an unbounded
function or a function with A-property.

Consider forcing P > p = (ap, Sp) such that:

Q a € [wo]™Y,
@ S, is a structure with support ap,
© F restricts the structure Sp,.
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@ K compact, Hausdorff topological space.
@ K’ = K\ {isolated points of K} (Cantor-Bendixson derivative),
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@ K compact, Hausdorff topological space.
@ K’ = K\ {isolated points of K} (Cantor-Bendixson derivative),
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@ K compact, Hausdorff topological space.

@ K’ = K\ {isolated points of K} (Cantor-Bendixson derivative),
Q@ KO+ = (K@Y, KN =, _, K, KD K > .. K& 5 ..

Q K is called scattered iff K(®) = () for some ordinal a = ht(K)
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@ K compact, Hausdorff topological space.

@ K’ = K\ {isolated points of K} (Cantor-Bendixson derivative),

Q@ KO+ = (K@Y, KX = _ K@ KK D .. KD ..

Q K is called scattered iff K(®) = () for some ordinal a = ht(K)

Q wd(K) = sup{|K®\ Kt . o < ht(K)} ,

Q iff every nonempty subset of K has an isolated point

@ iff the Boolean algebra of clopen subsets of K is superatomic
(every subalgebra has an atom)

Q iff every Radon measure on K (signed, Borel, ctbly additive,
regular) is atomic i.e., of the form X ,cnandx, for x, € K and
Ynen|an| < oo,
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@ iff the Boolean algebra of clopen subsets of K is superatomic
(every subalgebra has an atom)

© iff every Radon measure on K (signed, Borel, ctbly additive,
regular) is atomic i.e., of the form X ,cnandx, for x, € K and
Y penlan| < oo,

Q iff the Banach space C(K) is Asplund (duals of separable
subspaces are separable)
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Q iff every nonempty subset of K has an isolated point

@ iff the Boolean algebra of clopen subsets of K is superatomic
(every subalgebra has an atom)

© iff every Radon measure on K (signed, Borel, ctbly additive,
regular) is atomic i.e., of the form X ,cnandx, for x, € K and
Y penlan| < oo,

©Q iff the Banach space C(K) is Asplund (duals of separable
subspaces are separable)

@ iff vector measures with values in the dual C(K)* satisfy the
Radon-Nikodym theorem

Piotr Koszmider (IM PAN, Warsaw) 2-cardinals YST, Bedlewo, 15-05-2014

9/21



@ K compact, Hausdorff topological space.

@ K’ = K\ {isolated points of K} (Cantor-Bendixson derivative),

@ KO+ = (K@Y, KW =, _ K@, KD K' D .. K& D .

Q K is called scattered iff K(®) = () for some ordinal a = ht(K)

Q wd(K) = sup{|K®\ Kt . o < ht(K)} ,

Q iff every nonempty subset of K has an isolated point

@ iff the Boolean algebra of clopen subsets of K is superatomic
(every subalgebra has an atom)

© iff every Radon measure on K (signed, Borel, ctbly additive,
regular) is atomic i.e., of the form X ,cnandx, for x, € K and
Y nenlan| < oo,

©Q iff the Banach space C(K) is Asplund (duals of separable
subspaces are separable)

Q@ iff vector measures with values in the dual C(K)* satisfy the
Radon-Nikodym theorem

@ iff every continuous convex function on any open convex subset U
of C(K) is differentiable on a dense G; set
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w1-|—1.

There is a scattered compact space of countable width and height




Theorem (Juhasz-Weiss, 78)

There is a scattered compact space of countable width and height
wi+ 1.

Theorem (Just, 85)

It is consistent with —~CH that there is no scattered compact space of
countable width and height wy + 1.
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Theorem (Juhasz-Weiss, 78)

There is a scattered compact space of countable width and height
wi+ 1.

Theorem (Just, 85)

It is consistent with —~CH that there is no scattered compact space of
countable width and height wy + 1.

Theorem (Baumgartner, Shelah, 87)

It is consistent that there is a scattered compact space of countable
width and height wp + 1.

Problems

Is it consistent that there is a scattered compact space of countable
width and height ws + 1. Does Chang’s conjecture implies that there is
no scattered compact space of countable width and height w, + 17.
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Let f*:[w,)*— [w,]* be fixed. Define P as the set of all p=(x,, <,, i
satisfying the following conditions:

(1) x, e[T]™*.
(2) =, is a partial ordering of x, with the property that

ifseT,, teTgand s <, ¢, then a <B.
(3) ip:[x, = [x,]=* is such that

(3.1) ifseT,, te Tz s+t and o <, then

(3.1.1) if =B, then i {s, t} =0,

(3.1.2) if s <, t, then i, {s, t} = {5},
(3.1.3) if e<Bands £, ¢, then

i{s,tycx, NU{T:: tef*{a, B}, 1<a};

(3.2) if {s, t} € [x, )%, thenVuei,{s, 1} u<,s,1
and if v <, 5,¢, then 3u e i, {s, v, u

Setp=<gqiff x,0x,, <, lx,=<,and i, | [x, > =1,
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Theorem (Shelah, 78)

(&) There is a Banach space of density wi where there are few

operators in the sense that every operator is of the form T = ¢l + S,
where S has separable range.
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Theorem (Shelah, 78)

(&) There is a Banach space of density wi where there are few
operators in the sense that every operator is of the form T = ¢l + S,
where S has separable range.

Theorem (Shelah-Steprans, 88)

There is in ZFC a Banach space of density wi where there are few
operators in the above sense.
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where S has separable range.

Theorem (Shelah-Steprans, 88)

There is in ZFC a Banach space of density wi where there are few
operators in the above sense.

Theorem (Wark, 01)

There is a reflexive Banach space of density wi where there are few
operators in the above sense.
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Theorem (Shelah, 78)

(&) There is a Banach space of density wi where there are few
operators in the sense that every operator is of the form T = ¢l + S,
where S has separable range.

Theorem (Shelah-Steprans, 88)

There is in ZFC a Banach space of density wi where there are few
operators in the above sense.

Theorem (Wark, 01)

There is a reflexive Banach space of density wi where there are few
operators in the above sense.

Theorem (Argyros-(Lopez-Abad)-Todorcevic, 05)

There is a reflexive Banach space of density wi where there are few
operators in the sense that every operator is of the form T = Diag + S
where S is strictly singular.
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@ WCG Banach space: X = span(K), K weakly compact
(Amir-Lindenstrauss)
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@ WCG Banach space: X = span(K), K weakly compact
(Amir-Lindenstrauss)

@ Nice generalization of separable Banach spaces and reflexive
Banach spaces
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@ WCG Banach space: X = span(K), K weakly compact
(Amir-Lindenstrauss)

@ Nice generalization of separable Banach spaces and reflexive
Banach spaces

© (AL) Every WCG Banach space has a projectional resolution of
identity: a decomposition into a continuous chain of
1-complemented subspaces of smaller densities
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@ WCG Banach space: X = span(K), K weakly compact
(Amir-Lindenstrauss)

@ Nice generalization of separable Banach spaces and reflexive
Banach spaces

© (AL) Every WCG Banach space has a projectional resolution of
identity: a decomposition into a continuous chain of
1-complemented subspaces of smaller densities

©Q A subspace is 1-complemented iff there is norm one projection
onto it.
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Definition

We say that a weakly compactly generated Banach space X has few
operators if and only if there is a projectional resolution of identity

(Ps: w < a < \) such that any operator T: X — Xis of the form P+ S
where P is in the closure of the linear span of countably many P,’s (in
the strong operator topology) and S has a separable range.

Piotr Koszmider (IM PAN, Warsaw) 2-cardinals YST, Bedlewo, 15-05-2014 14 /21



Definition

We say that a weakly compactly generated Banach space X has few
operators if and only if there is a projectional resolution of identity

(Ps: w < a < \) such that any operator T: X — Xis of the form P+ S
where P is in the closure of the linear span of countably many P,’s (in
the strong operator topology) and S has a separable range.

Theorem

It is consistent that there exists a WCG Banach space of density wo
which has few operators. For every cardinal \ it is consistent with ZFC
that there exists a WCG Banach space of density A where all operators
are sums of a separable range operator and a diagonal operator with
respect to a certain Marcusevic’s basis.
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where P is in the closure of the linear span of countably many P,’s (in
the strong operator topology) and S has a separable range.

Theorem

It is consistent that there exists a WCG Banach space of density wo
which has few operators. For every cardinal \ it is consistent with ZFC
that there exists a WCG Banach space of density A where all operators
are sums of a separable range operator and a diagonal operator with
respect to a certain Marcusevic’s basis.

Theorem

Chang’s Conjecture implies that there is no WCG Banach space of
density wo which has few operators.
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We say that a weakly compactly generated Banach space X has few
operators if and only if there is a projectional resolution of identity

(Ps: w < a < \) such that any operator T: X — Xis of the form P+ S
where P is in the closure of the linear span of countably many P,’s (in
the strong operator topology) and S has a separable range.

Theorem

It is consistent that there exists a WCG Banach space of density wo
which has few operators. For every cardinal \ it is consistent with ZFC
that there exists a WCG Banach space of density A where all operators
are sums of a separable range operator and a diagonal operator with
respect to a certain Marcusevic’s basis.

Theorem

Chang’s Conjecture implies that there is no WCG Banach space of
density wo which has few operators. In ZFC there is no WCG Banach
space of density > w3 which has few operators.
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the strong operator topology) and S has a separable range.
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which has few operators. For every cardinal \ it is consistent with ZFC
that there exists a WCG Banach space of density A where all operators
are sums of a separable range operator and a diagonal operator with
respect to a certain Marcusevic’s basis.

Theorem

Chang’s Conjecture implies that there is no WCG Banach space of
density wo which has few operators. In ZFC there is no WCG Banach
space of density > w3 which has few operators.

Piotr Koszmider (IM PAN, Warsaw) 2-cardinals YST, Bedlewo, 15-05-2014 14/ 21



C =
A=

A2 U
A is closed under subsets.
B i

[ ]<u/

AB1) ANBC .
AB2) For every family {ag ¢ < w1} C [\ of disjoint pairs and k € w there
are & < &g < ... < & < wj such that
{ag, (1), ag (1)} € A,
{ag,(0),... ,a¢,(0)} € B
where a¢ = {ag(0),a¢(1)} for & € wy.

D1) D C [[A]!]<“ and for every a,b € D € D we have either max(a) <
min(b) (a < b) or max(b) < min(a) (b < a); we express this property
by saying that elements of D consist of consecutive pairs.

D2) If D,D’' € D are distinct, then there may be at most five pairs in D
which intersect other than itself pair from D’ i.e.,

HaeD:an((JD' - {a}) # 0} <5.

D3) Whenever {d¢: & < w1} C [A]? is a collection of consecutive pairs and
k € w, then there are & < &2,...,< & < wi such that {dg,: 1 <4 <
k} € D.

D4) Whenever D € D and o < A, and X C A — « is countable, there is
D’ € D such that

Up)nx =0, Dnja=D'nla?, (JD)na=(JD)Na
AD1) Whenever a € A and D € D, then |aN (JD)| < 2.

Al) A
)
A3)
Bl) B
B2) B is closed under subsets.
)
)
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PROJECTIONS IN WEAKLY COMPACTLY GENERATED BANACH SPACES 191

BD1) Whenever a € B and D € D, then |an (JD)| < 2.
F1) F C [A]¥ is cofinal in [A]“.

DF1) Suppose that D € D, d,d’,d” € D and d < d < d" and moreover
that X € F is such that ' N X and d” N X are both nonempty. Then
dCX.

This completes the list of properties of the families. The reader might have
noted that if not for D3), the families D = () and F = [A]* work. This is
exploited in the proof of Theorem 1.9.

Now, let us define our Banach space B. We start with the set *R, that
is, all functions from A into the reals. Following [17] and [21], we define

1114 = sup{/E{F(@): a €a}: a € A}
vo(f) = sup{v/T{[F(@) — FBIP: {8} € D}: D e D}.

We put B.(A,D)={f e R: vp(f)+]|f|l.ais finite}. Using A1), A2)
and D1) one can calculate that (B,(A,D),vp + || ||.4) are Banach spaces.
Namely they are clearly linear spaces and the usual triangle inequality for
I3(A\) implies that they are normed spaces. Given a Cauchy sequence, one
gets its uniform coordinate-wise limit by the completness of 15 ()), it has
to belong to the spaces since vp + || ||4 can be approximated on finite sets
using terms of the sequence which must be norm-bounded.

For every X C A, by 1x we denote the characteristic function of X. By
$(ay we define the functional satisfying ¢(f) = f(@) for o € A. For every
X C A we define Bx(A, D) to be the closure of the linear span {lgqy: a €
X} in B.(A, D) with respect to the norm vp + || ||4. The main result will
concern the space (By(A, D), vp+|| ||.4), however we will consider the space
Bx(A,D) for X € F as in F1) and for X an ordinal less than A, in the latter
case we will call this subspace an initial block. The projection on the initial
block a means the restriction of a function to a.

and
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choose D to be empty and F = [A\]“, that is we just need to add families A
and B which satisfy the properties A1)-AB2). The c.c.c. forcing P required
by the theorem consists of the conditions p of the form (ap, Ay, By) where
1) ap € [A]<.
2) Ap € Plap), By € Plap).
3) Ap, B, are closed under subsets.
4) A, N B, C [ay)t.
The order is defined by p < ¢ if and only if a), 2 a,, A, 2 Ay, By 2 B,

The conditions p of the forcing @ are of the form p = (ap, Ap, By, Dp)
where (ap, Ay, Bp) € P from the beginning of the proof for A = wy and
additionally we have:

5) Elements of D, are sets of consecutive pairs of a,.

6) AD1) and BD1) of Section 2 are satisfied.

7) Whenever D', D? € D,; di,d} € DY, di < db, a € dind?, B € dynd3,

then
(a) {deD':d<dl}={deD?: d<d?},

(b) J{de D':d<di} = J{d e D*: d < d}} C F(a, ).
(Note that D! may be equal to D? above.)
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Claim 3. Tt is consistent that there is a function F': [wa]? — [w2]S¥ with

the following two properties:

P1) Whenever (a¢: £ < wi) is a A-system of finite subsets of wp with root
A C wy and k € w, then there are £ < ... < & < w1 such that

Vi, j <k, i#jVa€ag —AVBE€ay, — A
F(a, 8) 2 H{ag, Nmin(a, B): m <1, j}.

P2) For every a < ws, for every finite £ C wo and every countable Z C
wy—a there is a finite E C wy—Z such that there is an order preserving
bijection m: F — E’ which is the identity on F N E’ and satisfies for
every o, 3 € E:

7[F(a,B)NE] = F(r(a),n(8)) NE. ()
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Definition
w is stationary coding set iff . is stationary subset of [w2]“ and that

there is a one-to-one function ¢ : 1 — w» such that
VX, Yeu XCVY =cX)eY.
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Definition
w is stationary coding set iff . is stationary subset of [w2]“ and that

there is a one-to-one function ¢ : 1 — w» such that
VX, Yeu XCVY =cX)eY.

Lemma

Suppose that an (wq,w»)-cardinal, 1 C [wo]“! is a stationary coding set
andp e M < Hws), M| =w, MNws € pand X € p.
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there is a one-to-one function ¢ : 1 — w» such that
VX, Yeu XCVY =cX)eY.

Lemma

Suppose that an (wq,w»)-cardinal, 1 C [wo]“! is a stationary coding set

andp e M < Hws), M| =w, MNws € pand X € p.
Then either XN M = M N 8 for some 5 € wo

Piotr Koszmider (IM PAN, Warsaw) 2-cardinals YST, Bedlewo, 15-05-2014

19/21



Definition
w is stationary coding set iff . is stationary subset of [w2]“ and that

there is a one-to-one function ¢ : 1 — w» such that
VX, Yeu XCVY =cX)eY.

Lemma

Suppose that an (wq,w»)-cardinal, 1 C [wo]“! is a stationary coding set
andp e M < Hws), M| =w, MNws € pand X € p.

Then either X "M = M N 3 for some 3 € wo or XN M € M.
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Definition
w is stationary coding set iff . is stationary subset of [w2]“ and that

there is a one-to-one function ¢ : 1 — w» such that
VX, Yeu XCVY =cX)eY.

Lemma

Suppose that an (wq,w»)-cardinal, 1 C [wo]“! is a stationary coding set
andp e M < Hws), M| =w, MNws € pand X € p.
Then either XN M = MnN 8 forsome 5 € wo or XN M € M.

Proof.
Case 1. rank(X) = rank(M N wy).
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Definition
w is stationary coding set iff . is stationary subset of [w2]“ and that

there is a one-to-one function ¢ : 1 — w» such that
VX, Yeu XCVY =cX)eY.

Lemma

Suppose that an (wq,w»)-cardinal, 1 C [wo]“! is a stationary coding set
andp e M < Hws), M| =w, MNws € pand X € p.
Then either XN M = MnN 8 forsome 5 € wo or XN M € M.

Proof.

Case 1. rank(X) = rank(M N wy).
Coherence lemma gives XN M = MnN .
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Definition
w is stationary coding set iff . is stationary subset of [w2]“ and that

there is a one-to-one function ¢ : 1 — w» such that
VX, Yeu XCVY =cX)eY.

Lemma

Suppose that an (wq,w»)-cardinal, 1 C [wo]“! is a stationary coding set
andp € M < Hws), M| =w, MNws € pand X € M.
Then either XN M = MnN 8 forsome 5 € wo or XN M € M.

Proof.
Case 2. rank(X) > rank(M N wy).
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Definition
w is stationary coding set iff . is stationary subset of [w2]“ and that

there is a one-to-one function ¢ : 1 — w» such that
VX, Yeu XCVY =cX)eY.

Lemma

Suppose that an (wq,w»)-cardinal, 1 C [wo]“! is a stationary coding set
andp € M < Hws), M| =w, MNws € pand X € M.
Then either XN M = MnN 8 forsome 5 € wo or XN M € M.

Proof.

Case 2. rank(X) > rank(M N wy).
Let X" € u, rank(X") = rank(X), MNwy C X'.
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there is a one-to-one function ¢ : 1 — w» such that
VX, Yeu XCVY =cX)eY.

Lemma

Suppose that an (wq,w»)-cardinal, 1 C [wo]“! is a stationary coding set
andp € M < Hws), M| =w, MNws € pand X € M.

Then either XN M = MnN 8 forsome 5 € wo or XN M € M.

Proof.

Case 2. rank(X) > rank(M N wy).
Let X" € u, rank(X") = rank(X), MNwy C X'.
XM =XN(MNws) =
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Definition
w is stationary coding set iff . is stationary subset of [w2]“ and that

there is a one-to-one function ¢ : 1 — w» such that
VX, Yeu XCVY =cX)eY.

Lemma

Suppose that an (wq,w»)-cardinal, 1 C [wo]“! is a stationary coding set
andp € M < Hws), M| =w, MNws € pand X € M.

Then either XN M = MnN 8 forsome 5 € wo or XN M € M.

Proof.

Case 2. rank(X) > rank(M N wy).
Let X" € u, rank(X") = rank(X), MNwy C X'.
XM =XN(MNwp) = XNX'N(MNws) =
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Definition
w is stationary coding set iff . is stationary subset of [w2]“ and that

there is a one-to-one function ¢ : 1 — w» such that
VX, Yeu XCVY =cX)eY.

Lemma

Suppose that an (wq,w»)-cardinal, 1 C [wo]“! is a stationary coding set
andp € M < Hws), M| =w, MNws € pand X € M.

Then either XN M = MnN 8 forsome 5 € wo or XN M € M.

Proof.

Case 2. rank(X) > rank(M N wy).
Let X" € u, rank(X") = rank(X), MNwy C X'.
XNM=XN(MNwp) = XNX'N(MNwz) = (X'NB)N(MNws) =
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Definition
w is stationary coding set iff . is stationary subset of [w2]“ and that

there is a one-to-one function ¢ : 1 — w» such that
VX, Yeu XCVY =cX)eY.

Lemma

Suppose that an (wq,w»)-cardinal, 1 C [wo]“! is a stationary coding set
andp € M < Hws), M| =w, MNws € pand X € M.

Then either XN M = MnN 8 forsome 5 € wo or XN M € M.

Proof.

Case 2. rank(X) > rank(M N wy).

Let X" € u, rank(X") = rank(X), MNwy C X'.

XNM=XN(MNwz) = XNX'N(MNwz) = (X'NB)N(MNw2) = MNS.
Ol
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Definition
w is stationary coding set iff . is stationary subset of [w2]“ and that

there is a one-to-one function ¢ : 1 — w» such that
VX, Yeu XCVY =cX)eY.

Lemma

Suppose that an (wq,w»)-cardinal, 1 C [wo]“! is a stationary coding set

andp € M < Hws), M| =w, MNws € pand X € M.
Then either XN M = MnN 8 forsome 5 € wo or XN M € M.

Proof.
Case 3. rank(X) < rank(M N wy).
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Definition
w is stationary coding set iff 11 is stationary subset of [w2]“ and that

there is a one-to-one function ¢ : 1 — w» such that
VX,Yepu XCVY =cX)eY.

Lemma

Suppose that an (w1, wy)-cardinal, i C [wo]*! is a stationary coding set
andpeM < Hws), IM|=w, MNws € pand X € M.
Then either X "M = M N 8 for some 3 € wo or XN M € M.

Proof.
Case 3. rank(X) < rank(M N wo).
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Definition
w is stationary coding set iff . is stationary subset of [wo]“ and that

there is a one-to-one function ¢ :  — w» such that
VX, Yep XCVY =cX)eY.

Lemma

Suppose that an (wy,ws)-cardinal, i C [wo]“! is a stationary coding set
andpe M < Hws), IM|=w, MNws € pand X € M.
Then either XN M = M N 8 forsome 8 € wo or XN M € M.

Proof.
Case 3. rank(X) < rank(M N wy).

M

NN
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there is a one-to-one function ¢ :  — w» such that
VX, Yep XCVY =cX)eY.

Lemma

Suppose that an (wy,ws)-cardinal, i C [wo]“! is a stationary coding set
andpe M < Hws), IM|=w, MNws € pand X € M.

Then either XN M = M N 8 forsome 8 € wo or XN M € M.

Proof.
Case 3. rank(X) < rank(M N wy).
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there is a one-to-one function ¢ :  — w» such that
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Suppose that an (wy,ws)-cardinal, i C [wo]“! is a stationary coding set
andpe M < Hws), IM|=w, MNws € pand X € M.

Then either X "M = M N 8 for some 3 € wo or XN M € M.

Proof.
Case 3. rank(X) < rank(M N wy).
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there is a one-to-one function ¢ :  — w» such that
VX, Yep XCVY =cX)eY.
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Suppose that an (wy,ws)-cardinal, i C [wo]“! is a stationary coding set
andpe M < Hws), IM|=w, MNws € pand X € M.

Then either X "M = M N 8 for some 3 € wo or XN M € M.

Proof.
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Definition

w is stationary coding set iff . is stationary subset of [wo]“ and that
there is a one-to-one function ¢ :  — w» such that
VX, Yep XCVY =cX)eY.

Lemma

Suppose that an (wy,ws)-cardinal, i C [wo]“! is a stationary coding set
andpe M < Hws), IM|=w, MNws € pand X € M.
Then either X "M = M N 8 for some 3 € wo or XN M € M.

Proof.
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