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gy W, we C{Cno'fc ‘H’!C Flr&'l' UV)Coun‘faIa/e Carc/ma/.

ASSUVHC we want '['o bu:ld a gfrvm‘ure ot
Slize  w,.



One way s to build our ctructure
recursively by countable aproximations.

A frequent feature 1s that wany
O{ YLI’HS o\proxtmaﬁans \/\/tl[ be
@lemen%ary substructures of 7%6
tinal structure.



Other methods for louzlc//ng Uncourilable

S+fUC7LUr€S are +l’1€ 1(0”0\/1/1}’)9-'



) Todorcevic’s method of walks on ordinals

2)Kesler’s abgoluteness

) Magidor and Malitz generalization of
kfilsfcrﬁ theorem

NMorasces
b) Forcing



Congfrucﬁom cmc/ CotmLurmg SChemes
pY‘O\/ldﬁ C{VIOHGCV meﬂﬂoc{ 1[0V kutwmg
uncovntable structures



Cmmep—

In this approach, we look ot
finite substructures Cinstead of

coontable ones)



This 7L:me, the desired structure

s obTaiped Ey per forming
Gtmalgammllohs of mahy (somorpnic

finmte strvctores



I'he point 1s that many of

the structural properties of the
desired Uncountable structure, reduce
To problems in amalgamating its

{tnﬂLC \SUlOSWLrUCWLUV@S



Construction and Capturing schemes

were Introduced by Todorcevic in his

pape A COHSTLWCILIOKN scheme for

NoN-separable structures



TOdOV‘Ce\/lC, LO/aez and /Ca (0\() 6/216\/6/6/
%O»\/c‘l WUIo/tSLI more papers on The

fopic



Construc tion Schemes



Some Notation :

) LXI1 = {s<x|isi=n]

2)[XI™ = s x| isl<w]

3 Let O, b CWi. By O<b we mean
that:

Vxeo Yéeb Cu<s)

o) b __———
m C/\\//Q >

oV




4) Lé\l' O\, b gWI. ag‘\b mean)
'l'l”a+ a Ly an lV)l7Lta/ chmm‘f o+

b, Thu meany:
a) a b
b) & < blg



pougkly Speaking, a construction scheme
Fous a family JSLw 1™ that

Can IOC d€CompOJe<f as ')::kU}:k such
+hat:



) L =Cw ]

Jo 15 The family of all singletons



) %

=LCuw 1l

2) ): s cofinal in Cw1™Y

~ €

v,

.:OY‘ every SE C(A)z:(“/, There (s

F such that SQF




) L=Cw ]
2) ): s cofinal 1in Cw1¥

3) AH elCmenTS of ):z l’)ave "H’)E Same Sl 2@,

If fEek =) [FIFIE]

T



) L=Cw]
2) f s cofinal in CwI1™V

3) All e lements of F. have The same size.

4) The ntersection of two cleweits of Fx.
IS an (niTial segment of looth.

It FEel =FEEFEL




) Lo=Cw ]
2) f s cofinal in Cw1¥

3) All e lements of F. have The Same size.

"r) Th@ H’HLC’FScc?Llon 01[ Two Sleme/ﬂfs of Je.
1S an (niTial segment of looth.

g)EOLCI") ~ € 4)?15%! s Obfawned by
agmalgamaTing members of Fr in a

Very Special way



Det

Let g:[)aoglb(</<(] SLw I  and bcw.
We Say that S s a A-system with
root b |f:

O\N N\ As :b

< W

whenever § 6









De {

We Say (CMy, Ny, P dliey W' s q
fype 1f:

) I, = |

DN =2) for kO



De {

We  Say [,ka/ mkﬂ/r(a:)?kew Cw’is g
fype 1f:

1) M, = |

2) Ny 22 Sfor k20

N Vnew AkewC re=n)

(Wil ot be relevant  {or the

mini COVVSG)



De {

We Say fcmk, m,,,r,d,)},(ew W’ s q
fype 1f:

) W, = |

2) Nk 22 for k20

N Vnew AT kew( re=n)

Z’) r):'l-l < W),( {Or O&” keW.



)ITf k>0, +hen:

VV\“, — rki-/ T kavndl)nkﬂ



De {

We Say (M, Ny, Fee e, SW ts a
fype 1f:

1) M, = |

2) Nk 22 Sfor k>0

N Vnew ATkewC re=n)

4) r;cfl < W)k {Or O\“ kGW.
L)Tf k>0, +hen:
Mk.” — r.’Ic-H T le( Vr‘kﬂ) mk‘l‘l



Do hot worry ! All conditions have

Very hatfural (nterprefations

a) we w;l' §ee In a momenT .



We Can hnow formally gtate the

de €inition Constrection scheme.

FOV -!-h [ COVrSQ/ Y)CMkH/ nkﬂ/ rl:H)(lkew

will Ct[\n/q\/J C(&no%e a ”lLyPé’.



<w
FECw [ Is a Construction scheme of type
‘)CW));-[—I/ ﬂk”/ rk“)}kew l{' +I”er6 IS a C{CCW”POJI'ILIOH

():"Uf):k soch that for all kew:

kew

) Fo = Ewt]l



<w
FECwi{ s a Construction scheme of type
{CW)];H/ Nicy)s r‘k*,)}kew £ there 1§ a decomposition

f=U):‘< such that for all kew:
kew

1) Fo = Ewl]l
>) F 1s cofinal in Cwi ™



< W
FECw { Is a Construction scheme of type

{ CWppy, Ny, Cesi Ve, 1E There Vs a decomposition

F=UR suh that for all kew:

kew

1) Fo = Ewt]l
) & s cofina!l in EWLZ(W
3) Tf FeJi, then [Fl=m,




F SLw “ 15 a Construction scheme of Type

{CW)kfl/ Nicrs r"“‘)}kew llc ~H’)GI’C 1S a dccampo.sl'hoh

F=UFR suh that for all kew:

) Fo = [:Wt](
) F s cofinal in Cwl
3) Tf FeJe, then |F[=m,

[~

4)1—'( F, Eéfk, then “'ﬂ

<w

W

.

]

lij




5) FOY‘ ol Féji;./ +L\€Y‘€ are {F{\KWH:(IS)TK
ond RCE) such thagt:

RCF) < Fo\RCE)< FARE<..<F_ - \k(F)



EGCL‘) Féﬁu Iook; (ke this:

RCF) RARCE)  F\RCE)

—_

Nis, pleces

S12¢ iy



\A/ammgf
Evcry el&thrﬂL (N /if, //wu Jr//zw {OVM,
bot hot C\/f}"y ’H’\mg ot tho form

S 1N Jeeg



Th(f A«gygf*em abOVC fﬁ‘knk“(l

15 called the Canonicyl (e Compo s| Hoz

of F



Tfnc Avgy(gfem above fE“KV’kH((

1§ call ed the Canonical decwa)ﬁcrmhm

of |

-

Tt s not hard 1o prove that

this  decomposition s Unigue



The notion of Type 1 exactly what
5  heeded 1n grder tor +he pevioys
d et aniOn ILO }’MCL/:F, Sease






Cize of the
+)’\|H95 |1 ‘):k



M,

N,

\4

How many things
N Jee we glue
0 bl the
Things In Jr




AR ydc’m



mk m k rk

Vv

§nzev ot the How many things Thcvszzc

things In Fy 1N fiy we glue of the
O bild the A -system
Fhings in Fy



L@?LS [OOL Cugath at the da‘mn‘zm
ot type.



) M, =

\/\/8 want fo :CWIJI



2) N 22 for k20
\/\/6 Ctl\/\/oLyJ want 1o QMu/gamaJrﬁ
at lewt Two things

RCF) RARCE)  FARCE)

—

nk.,, pleces



3) VYV new :I kew C re *h)

3 very N appears INT (aitely meny

Times ay the size of o roo+
Cnot relevant Yor thy talks)



AD VLH < W),( {Or all  kew.
RCF) 15 sobset of FE

Slee My

| |
RCF) PARCE)  F\RCE)

$12¢ [+




g) m1<.l., — r‘kH _l- kavncfl)r)kf/
RCF) ARCE) R \RCE)

—_

Nes pleces

$12¢ [y
eacl"l O{ 5128 VV)[C‘JF[C.{.[



NOW, The gremL theore m:



T\"\ eorem C TO dOY‘CC Vi C)

Construction Schemes exist (for

QV\\/ +\/ p@)




SO’W\e 6057’ PY‘GpeM‘: CS :

(F will alwayJ denote <

constroction Scheme 0f Sorc

type)



| e mmo,
Le+ kéSl Lf Fé):k and Eéf)z/ then
FNE CF

The Intersection Ly an  (nital Scymeq{‘

of The “smaller  one ™




Since K<, we get +hat:

E:’Vfléﬁ(LﬁEﬁ



Since K<, we get +hat:
E=U{L€fk(L9E7

50O

ENF=UILNF|LSEAL e s

Faclh L/ FEC F/ So the ynion s an
nitral segment of F




I+ 1S /’)O+ [N gcner@/ tree +hat
FNE EE. Can Yy ov think of

ct (o feresapaple



This drOx\/\/lnj oy help :

RCF) PARCE)  F\RCE)




| e mma
et kel Tf Féfk/l{efl ond

FSE/ quq there g E[ Gn e le meat
of the canoniwl decwompontion [ such

+hat F CE;




Let PE.i<ny} be the Canomcal decomp
of E. Assume The lemmag s false

so thee arve (<) such that

CE:\RCE))/) F and CEJ\RCE))/) F are
nom—er«ﬁy.



RCE) F-\ RCE) E; \ K(E)

o . o 0o ‘
\ /

Pom'ﬁs O‘F F—



# RCE) F-\ RCE) E; \ K(E)

. o 0o ‘
\ /
Pom*.s O‘F F‘

Tl"\e&’\ EJ/\F b notT an N VL‘“/
Scaw\fﬂ* O\L - ,/




Def

et E, Fél:w;fw ot the sarme size, Dewl
by \PEF the Only InCreas 1ng L:)chﬂO/? ‘o

E 4o F.




Lemmo,
let £, Fefe and ¥ =Vsr The CIENF

Is the 1dent fy




Lemmog
Let E, Feh and ¥ :fEF- Then f}\E/\F

Is the ident IL7

ENAF 15 en initul scgment of both
E G’ld F




Ny

Ln Varﬁw(af/ we 96+ the

lfo”owmg:



Le mma
let E,Fefi, ¥ =Y ond x€ENF.
Then YCK):D(




Le mma
Let £, Fefi, P =f ond a€ENF
Then \l,”CO():D(

This means That « s 0 The

Same VOJHLIO/l in F aad 1n E




Le mma
et E,Feﬁ/ Y = Yer ond ®EENF,
Then \ECK)ED(

This means that § 15 1n the

Same VOAL”«Lqu in F and n E

Cif & w The 293 element of F,

~('1’7671 ('I‘ \A/l” be The 233 Clﬁxncqf ot E)




Tz’\lb [y G Vvery SIM/ﬂ/e V‘CMar/(/
lﬁ(ﬂL T b Vséd quplcuﬂy all

The time.



Det
Let /A(_C,W,. De tine:

FIA={FeF|F<cA]



Lemma

LQ{‘ F, EeF and Y= kf/:}_r. Then

FIE =} LLT

LeFIF)




Ordinal me trics



Det
let X be a set We sy that
a: X*— 1R s a metric f for ol

Q, b, CceX:

) dCoy b) 20

2) deuy,b) =0 &> a=bh
3) deb) = dCba)

4) dcwb) € dewd) +d CGb)

b

al



Det
Let X be a set, We say that

din—'> I s an Jltrametric of for alf
A, b, CeX:

')dCO\/la) 20 g
) dew b) =0 &> a=bh )
3) deob) = dChba) C

4) dcoyh) fVV;axdeu,C)/ dCC b))}



AV\ OV‘C/MO?/ e Tric IS founction ON

W, "H’)oﬁL resem bley  an (/HrthC"HtC,



let d:w?—w oand a6, Vew
with §<b<e.

Therﬁ are 3 InsTaaces of +he
((/Hra) hﬁamg le ln€gca lnly:



N\

)
dCN, 1) € max{ dcd,8), dC 8] @
4

N\

4
dey,8) <€ max{CfCo( /), c[u/,é)} @
¢

N\

J
dCs, 1) € mowl dcn6), dCar ! @

04




dC U, ¥) € max{dcu,8), dC& )]

¢
)’A
dew,8) < max{dc,y, dcrs)y 8
X

NOWL requt Vfic/ for ordinal metras!




Thc O‘Hﬁcr COrMIﬂOnerff {Or an Orqul
mCTric 1S ‘Hwn‘ We i“C(‘j/utrf:c( tha

ballg: muwt be tinte



The 0% her ComVOnenT €or an Ordingl
mctric 1S That we h‘;fj/utrtd tha

lgq“_g must be \CLn;’('C Cb(/'[‘ Cthle)/

consSidering the order on wi)



We Say That d: W =W s an
ovdinal metric 1t for all 4,6, ) <wi:
)dCxs) 20

2) d(ws) =0 &> k=6

3) dcas) = dCew




We Say That d: wlz —) W s an
ovdinal metric 1f Yor all 4, 6,)<wi:

) dCus) 20
2) d(ws) =0 &> k=6
3) decas) = dCsw
4) T w<pzy, then
dC,¥) € max{ dcd,b), dC s,/

dex,8) < max{dcnr), dcrs))



5) For €very QCW, the set:
(£<p| degw) <1

s tinite



OV’C{VM/ m&%mu wC re. mfroduca/ by
TOdOL’C&\/LC. t~[L) IoOol: o \A/Cv[lc) C()’l'lLalry

o (ot of mforpration about them.



De {

L€+ C{:WIZ —) W bC an OPCJU’ICJ V'ﬂe'frtc/
K<w, and QGW. Detl ine:

C &)y =(f<x| dCen) <Ay



Let F be o constrection scheme.
We‘me the €unction:

C(J::le — W
ClFCD(,ﬁ):lMlnf ’([ 1 F€ Fe sueh theat
Jusy CF T



Let F be o coastrection schewe.
Detine the €unction:

dFCN,ﬁ): ‘4’””{ k[ a FGFK Such thed
Iy CF T

Crecull F 1y cofial (a CWJ<°: <o thy
iy well =defwned)



prop
[) d}; [§ an OV‘Cflnce/

metTric

) Let d<wi and FEw

Cx), = FN@+1)

wherc ~ LS CLny

K¢ F

Féc)::t

Such that




Fé‘}?k With w¢F

~_

Cn),



