
1) a) Fix g.he HI . We first show g-
'
c. HI . Observe : g-' c- HE ←→

V-ac-G.at/c-pi&aXc-g-'p5--s-Vac-G.aXc-pi9fgaXc-pL---VbeG.g-ibXc-pill bxep ←→ be 6
, bxegpib bX c- p

←→geHPx .

Now we show gh c- HI
,
i.e
, V-ac-G.at/c-pif&aXc-g-'hp .

So fix a c- G. Then

axep if axe g-
'

p
:& gaxepiffgaxc-hp.lt ax c- g-

'hp .

b) [see lecture notes]

c)
*
Suppose ✗ is bi-generic . Then I a, . . ., an c- G st G = ① Cait X)

.

Since G c- p and
5=1

p is a type, 3- Kien st dit ✗ c- p .
Let a-ai. Now fix ge HI . Since at ✗ c-p,

we have at ✗ c- gi-p.ie . (a-g) +✗ c- p . So (atx)n ((a-g) + X) cop . Since p is a type,
we have fat ✗ In ((a-g) +X) -4¢ .

Tix x.ge ✗ st at ✗ = a-gty . Then g- g-✗ c- X-X
.

t-N-e.I.si/-hedaddiuntion&-hispat#pnbem.,
2) Tor any L- formula III. g) , we have some LN - formula dd(g) st tf I c-NJ,
4Gt,5) c- p ill Ntdal

(b)
.
Since the number of %

, g) is 121+1%1 , and each

daffy) uses only finitely many parameters from N, F AEN st 11-1<-121+1*01 and
A contains all parameters used in all dollop 's

. By ESI 1-+9, F M IN st

⇒÷÷÷÷÷:÷÷::::÷÷÷÷÷÷i.io#.......4GIj,d) where 4Gt
, j,E) is an L- formula and I c-ME. Let daffy E) be an

LM-formula defining part 41st, g.E) . Then Nt-ddfb.IT , and so Nt-Fydfly.cl)
so Mt7jd4(jÑ) . Pick c- c- Moist Mk ddfi.IT .

Then Nt-dki.IT .

So 4/I
,
gill c-p , i.e.

, 4Gt, e) c-p .

b) Suppose not . Choose 41%51 c- pst Nt-naka.to/V-a-eM?

We define (by induction ) sequences (a-i)i?o from ME and (b-iii. from MJ st

fi) 4Gt ,I;) c- p F iso , and

Iii) M 1=4(a-i.I ;) it is j .



In particular, Iii) contradicts stability of T.FI Kao and suppose (a-i. Ii )jzk have
been found satisfying (it and Gil

.
Consider the LM- formula 4Gt

, g) gun by

Nelli
,
I ;) ^ A-akai , g) n IGT, g)

rick nick

Then 4Gt , b- I c-p by fi) and since Nknetai
,

-

b) Frick .
(by assumption.

By part (a) , there is Ike MJ st 41T, Ih) c-p.

In particular, ¥5k) EP .

We also have M 1=-4/a-i.Ik) Hick .

Since p is consistent
,
so is 4Gt,bÑ ,

and so there is the MF st Mt 4/d-KIK) . In particular, we have

Mkoflñk
,
I;) risk

.

So (a- i.I;) ride satisfy Cil and Gii) .
c) Let T be DLO

.

Choon M - Q and let Ndtl be

¥ - saturated . Let p.es, (N) best ✗sa is in p
for all a c- N .

Chain :p is definable our M -

PI : By QE it suffices to consider ✗=y and X >g.
Given a c-N

,

✗=a c- p
ith Nk a =/ a

✗ >a c- p
iff Nk a=a

So we can use yty and g-y
as our defining formulas

(we've really shown that pis
"definable over 0?)4

Now
,
since N is ☒

,

- saturated
,
F b c-Nst b sa at M

.

T-knxsbisinp.BE#--ab.-
4) Tix MKT and pc-S.fm) . We show p

is definable land so Tis stable by

FT5)
.

Ex an L- formula 4Gt, g) . Let NIM best there is a-c-N
't
st a- tp .

Set ✗ = {I c-NJ :Nk&(ñ ,b-73 . By assumption, there is an Lm- formula %-) which
defines ✗ nMJ in M

.

Given b- c- MJ
,
we have Mt4 (5) iff I c- ✗ Ntfs Rf b- c-✗

is Nt-dla.to/i&dlx-ib)c-p .


