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Logic. A ugu st g

A, Problems for third ares students only.

Al, Show that {f Permst's laat theoram §8 congistent with Psano arithmeatic

then it 18 true,

A2, Prove Kvenig's theorem: i < %aﬁ@@ } s Where mf{é@ is the cofinality

of x.

A3. Prove that if & firet order theory T hag no infinite models then thees

“ig an integer n guch that T has no models of power greater than .

A4, Lot ¢, w) W(¥, R}, 9(P,8) be pulrwise inconsistent frse cader
sontences in which only the relation symboels shown cocur. Prove that
there exist palrwise 4 . ' '
! {n=ouctstent first order sontences ¢ (P), $'(P), 9°'(P) such that

o(P,Q) b= @' (B) , Y, R) I~ W' (@), 6(F,8) |~ 0'(P) .

You may use Church’s Thesge in the followling
AS, Let A and B bedisjoint Uj setn of integers, Bhow that there 12
a recursive set C suchthet AC G and B nCw= 0.

4

A6, Show thst there {8 6 recursive set hose chameoteristio funciion ia

not primitive recursive.

\




& « B, Model theouy.
4 -

Bl. Prove that i ZF has @ weil- jounded model then ZF has & model
which 1 ¢ =gmatard B0 ant yoett ~founded.  Finks geart with & model in

which h.o Rz} is @ godel of @F and uee the otaltting types theorsm,

B2, 16t O bhed model of W@x’ 40 an w lenguege with 22& éymbamn
Use ultmpmvers to prove that OC bhes EAOPEE PlEmertary extensions of

powee 2° and 22y , the suCCeRoE cozdined of 27 .

relation B end axiome SLARIDG

B3, Let T be the theoty with & GARary
B is @n mﬁw&e@m& M&ﬁi@ﬁo

RES @l@@@ Qg p@ww By nea B 2, gee ©

¢ 'E s mmfﬁ&%;@ bt mot mz@@mml in any W@x‘.

lous @mbl@mo Lok B 2w be regular.

'84 Let T bethe theory mthe

Prove that evesy model of P of power e@ has 8 ek of mé!wm@%ag of

power K .
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Cil. Bhow thet if Permat's last theorew 18 provabie in ZFC, then it la

provable in ZP,

v O3S ca e, @ pooof thet 1 ZFC ie consistent,

C3, a) Show ZF | ¥x( (Plx) ¢ )
b) Show thet i ZF 1¢ congistest, mm AP & 3| (3’3@%3@ AR
Trymiandaw@awi%‘hm x.y W‘tﬁm za {y), yr«a{x,,@}

(sothat y = @(\t))

‘C4. &) Show thag §f L{a) = R(a}) @h@@ @ ﬁssea @&mmal

b) Show that if V = | P m@m f@i’ 8OM@ mmmbﬁg @, Me@; = R{@E

ey O R T~
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D. Recursion Theory, ' ' Nge o IB;VLS r]»f

Di, Let R baanr,e. sot. Bhow thai there 18 en @ such that
‘we,a{n:z%%&}@ |

wheze Wo is the ﬂ@mﬁm of the W@gm Wﬁﬂé&& funciion s with Godel “

nunber e. . ) . o | |

D2. Show that these are total functions f£,¢ such that ¢ 18 ot recursive

in g and o i3 not recursive in £,

D3. Let A h2 2 nev-pemrr~ive net of integers, ¥ be Pesno arlthmetic -
fozsmulated in. a ﬂrs:t ard ot language L. @E:m% %@t for onch formula ¢{x)
of L there is a modal O{ of P such that

Ad {a<o : Nk o) |

whero n 18 the numeral for n,

mo l‘@ .
nded models of %P} .

A= {r*n' s 3»3 true in all well fou
F§ s the glidel number of & sentencs 0

8how that A s a % aet. (Hesa
of set theosy. )




