Logic Py Qualifying Exam
- Pebrvary 1973
Maj@m & Mﬁﬁ@ms

Do five problems, no mors than threo ﬁmm a single semtion.

‘Ehﬁgﬂg Avans
Bo any four problens,
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1, Let D be an uitrafiiter over ¥, Foresch L¢ I let @’Zib@@m@ﬁﬁ
" and <Xg, 9&’:&} & 8@k ef indiscernibles in Or, . Prova thst the

ultraproduct iy, {2{2@ <1'> is a set of indiscarmnibles in Ené?ia

2. A m@c’d@i ol 12 Baid to @mm a gat of formwlas T (k)= {o NEINE NS coold
i gl Pm‘? gx €@f €ﬁ3 ““‘@ mb "\@2@@} ™ o0nde Asaume

ammm@ s '

(1) va W@E @f P® Wm@h omite ?"(3:3 hiae & proper eaiemamafy

ﬂ? T has & model

extension @mmm@ Bsede
Prove that T has models of arbitrarily large power which omit &(x).

3, Lst 8 be a set of elementarily eguivalent models. Show that there

is & model 4 su@ﬁ that every ;ﬁe 8 is elementarily embeddable

4. Let L be a language with a unary = predicate ?2{ for mach set
XCw. Lot ¢ have base @@éz @ and Lot each Fﬁ be ﬂme@mrét@é

by X 40 g{ . Poresch SO Ol and ba B, let
U w {Xgw: ﬁ'? @)} Prove that U, 18 an ultrafilter

ovesr o,




B, Set Theory
Notation: V o derntes the sel of il ety of w@ak <8, that 14
VG =0, Yy = Ufg msw@gg Tet &F Zemeﬁiﬁ]%"xfa@&%i@& aat thecty -

(without clioleel, ore = 77 4 cholce.

4

g, Show i1 ZF thet for avery »x thass {9 an ondimsl @ which cannot

be mapped one-one inlto . X,

4. What, if snything, i8 vaong with the ﬁ@ﬁi@wﬁw@ apgument ¥

Let ZPC_ be tho first n axoms of WG,

a) Brsthe vefl cﬂom potnciple, forall n o W,
ZFC |- (qa) (Vg 13 & . raodel of 4RG h,

b) Porall n < w, ZPC |~ @G, bae @ sodel).

o) ZFC | (f every finite subgat of ZC M@@@@d@l@ then ZPG
hae & model). '

~d) ZFC}- (@FC hes & model). '
e) ZrCi (@FC ls mﬁ@iéﬁ@ﬂﬁgo

£ by GYdel's Incompletensas theorewm, ZPC 1s eeNBlEtent .

7. Provae that
b
0
< A
Hw Oy

8. Show in Z? that every vountable ransitive set belonge

to V

wlo\
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N~ Y, Leb T bhe o selof seranoes U St oy .‘!if:s;;:iaf; whe o ek of
Godel numbery 48 f.a, Bhow that thers 12 8 et 1Y of sontencas
with @ recuspive st of Godel numbers gael that for ea2h sontencs

T F ¢ A acd ondy 48 T g

&
10. Bhow that the mat of Godel numbers of trane sontencss of axithmatio

is hyporarithe.otionl,

11, Let ¥ he sbe fammia 3 perebiad funeg oon of one varieble with
Gddel numbe @, Show thal there tu ey 3 such thad (N )
‘:ot-?ﬂ'm.'i e angs hag cundinagl ‘it"gf @,
12, Show that i l‘?(x, v) 18 @ zecurnively ma@m&mm‘bm prodicete thes
L thare {8 a recursive partisl tunction & such that
. a) domatn ()= {x 3y Plx, vi)
b) If b(x) 1 defined then PO, Pl

ke Bota (dpecisl paguest).

¢,

12, Let ® bo on uncountablo cardinal eud bet A, o {bs b 16 Sedlnable

ia L byae 7 formuln without pUERR e b,
Piove that & y 'y admisgible,
14, Asaume m@m io an wm@ﬁ@l of B¥, et A %z@ an admisaible sel

such that a @ A for nome &ﬂiﬂ@xi@@ﬁﬁ%@ ﬁf%&%ﬁ o >, Show that

<Ag e> b= (thure 18 an w-model of “F),




