
Part.TL#heory.Em3.L60etaLtegonicity
Q : suppose MEN.

Then MEN ?

A : No
.
If U is infinite then Th (M) has models of arbitrarily large sin .

So a theory with infinite models never has a unique model up to isomorphism .

Defeat An L- theory T is Academical if it has a unique model of size K.

Maidens : T has infinite models and see 121 t Ho

Exampk3I (TBD)
D Th (TV ) in L -- ¢ is K- categorical V N> To (Est #3)

2) Th (Q
,
t) is K- categorical if he > Fo (related to Esl # 4)

3) Th (Q .
c ) is K- categorical if N- Ho

4) Th (Z, t) is K-categorical for no K .

theorem 4965) let T be a complete theory in ctbk language .

If T is K- categorical for some N> to , then it is K- categorical V Ns Ho .

Tk43I Let L= {c 3 (binary relation) . Define DLO to be the following theory
V- x - (xcx)

fxtfyfz ((xcynycz)→ xcz)
"
dense linear orders

Kitty ( (x# y) - Gay v ya x ))
To endpoints "

Kitty (xcy→ Fz (xczcy))
Tx Iyaz (ya x c z)

Nole (Q
,
c) t DLO

theorems (Cantor 18951
1720 is to- categorical .



Proof (Back and Forth)
Fx etble models M

,
NKDLO

.

let M - {an : neo 3 and N - {bn : neo?

We inductively construct a sequence
(hn )n? of functions st :

1) hn : Xn- Yn is an order-preserving bijection , where Xn EM and Yn EN

are finite

2) Xn E Xnti , Yn E Tati
,
and hn E huh

3) an E Xn and bn C- Yn .

Once we're done this
,
let h = tf hh .

Then h is an order - preserving bijection
from M to N

,
ie .

h is an L- isomorphism .

Bruce : ht Xo - Sao 3 and Yo -- Ebo? and ho = { Cao,↳33

Now assume we have hn .

Forth : will construct an order- preserving bijection h* : X*→ Y* extending hn

with ant , E X* . Enumerate Xn = {Xi . . - - , Xk } st X
,
cm

. . . .
M Xk .

Let ya. = ha (Xi) .

Then y , T. . . . Nyk since hu is order
-preserving .

Define h
*
= hnv{(anti , b) 3 where be N is chosen as follows .

Card : ant , = Xi for some i Ek . Let b. = yi .

Casey : Xk LM anti . Choose BEN st yn CN b

Cased : Ana , M X
,

.

Choose be N st b <N y ,

Cased : Xi CM ant , LM Xi , for some ick
.

Choose be N st yid b tryin .

Backe : Construct order
- preserving hut , : Xun- Ynt , extending h * st

bint , C- Ym .
Details are exercise . D

Coday PLO is complete
Proof : Apply Vaught 's Test. DLO has no finite models



If M
,
NFDLO are ctbk then MEN

,
soo MEN.

D

so (Q ,c) = (R , c) E dense to. w/o endpoints .

Moretti het L be a language .

Suppose all is an L- structure . Fix a collection (Miliez of substructures of of M
.

Let N - ¥,Mi . Assume N -48 . Then we have a canonical L-structure ✓with

anime N . ( for-- HIN -

- fMitu , RN-- RMn Nan:b"! Ruin Naib "? cN= cue. di )
Nole N E Mi tf ie I .

Def3.ly : Given a structure M and a nonempty AE M , the substructure
generatedA- is the intersection of all substructures of M containing A .

Def# Let d be a limit ordinal
.
A collection (Milica of L- structures is a

chain if Mi E Mit , tf ich, and if pea is a limit then Mi E Mp F ie p .
If Mit Mit , Fi and Mik Mp F limit p ticp, then we say Elementary chain .

If (Milica is a chain then we have a well-defined structure Mi .

Est : You can do 12,3, 4, 6,78 5,9 tale
. . .

Cor try now)


