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&, Elementary probiems

Stats the Completensss Theoram for flrst-order logic and give a
sicetoh of its proof. - o ’

iet T be a thepry ina countable laﬁguage with at lsast one function
symbol, and nssume that T has an infinite model, Show that T

.has’a countable medel which is not finftely generatad.

Show | n n‘"n” = (o, ¥ {cardinel exponentiztion).

 Assume ZFC s consistent. Show that thore is a recursive

ex‘tensidx T of 2PC suchthat T s c:,o'nsistent and

T k 7 Con(T).

For ordinals @, 8, defins

GaB = oup {¥: 3R CV- (fypo{Aj=0o & typa (Y=/)e B)):

Clompute (w:’«s- w) @ sz-% 1), and prove youy answer 18 corrack.

B. Model Theory

et ¥ be an nfinite model andist & = |% | be such that
K® o K, Showthatthereisa © > B suchthat |[8]= «.
Note . There i{s no restriction on the cardinality of the langunage.

Ler T be the complete theory of the model

Lo~y
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(@; \al’"i,%"oooa“‘lp”agﬁt’gpaco) 8
where () 1is the set of ratlonals. Determine how many non-
isomorphic countable medels T has, and identify the prime and
countable saturated models. Note. The Janguage has one binary

~ i 1 1
ralation plus a constant symbol for gach of 1, % > 5ot = 50750
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Show that there is no set of sontences T, in the language of aroup

thém‘y@ such that the models of T ans pa‘mimly the fx*a@ groups
with = 2 ganerators .

é . Co s

. Recursicy Thmwil
A 1
Define s Eb 4 & « ‘Wib Bhow that there 1s a recursive
8 Cw and 8 recuwrsive totnl oxder « of 8 isomorphic to the
retionels such that for wb ¢ 8, @ €b 1% & gb.

Bhow that there 12 8 racurazive total arder w@ww well-founded initial
segment has typa . m?x .

- Show that there 1s m Teibs 8ot & C @ such that forall e ew ,

gff «.?é is total then ,@g Lig lel 4 @fes e&?.

0. . 8Set Theory

| Por %y ¢ Plw), dufine ;assm y M xe¢ L {[y]. Bhow that

It is consistent with  ZFC + GCH &h&fz therg s an & C plw)
suchthat | %] = «, andthe slements of ¥ are pulrwise
incomparable undur Hy o

Assuma MA + ICH. Let X, € [0,1) for ‘3)(&)1, and assume
sach X, {8 Lebasgue me&aumam@ and has positive measure. Show
that for some L c.,wl, 3&] = wy “avd »"\@6 A }im has positive
maasurd .

Assuma IR Iwy (V=L[AJ) Poovs Ci,
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