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A. Elemeutary
'f;,,;*.‘" In ordinal arithmatic, mnitﬁply (putmn@ y@@g &ﬂwy@r in canorical form,
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" 3. [Work in Z¥C.] Assumy there 1g an foaccessible cardieal «. Lot e be
the least ordinal such that R(e) = Z¥C. Prove that @ 118 cardinul and ci(a) = w
4. Oumne a mmemaimvmeﬁ pm@ﬁ' that, i£ 2m hiag 2 gtandasd model, then
‘Bﬁ‘@ is not decidakile. [of (,,mm@, mﬁg ﬂa an eagy verilon of Gbdel's Second

t
Theorem. |

5. , va@thm there is . ring R alememtudly equive. snt o the ring of integers,

but where R is not Noetheiian.

b, &n ordemable group & group (G, o) for which 1) 18re exists a Mnear

opdering = such that:
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Show that thare exists a weh of universal axioms in fhe Laguage of groups whoze
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B. Recursion Theory

The problems in this parg am @pm ended.. Sf@t,; @mggg_ eiepacted to pm%zid@ a1} details.
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1. Smt@ ?;hra mmzi f@m th@mm g@r &a %ﬁtﬁﬂiﬂ ﬁ*@mmiw function &p{yy o ea X}

(= Turing compum&al@ p@m& :‘%m@&lon? @mﬁ m@m@m "’&}u@ method of proof. How is

: Ath@ ataten ont altered for Yy functicm @(3{ &’ cos, K 3 ;mriﬁﬁm recursive in & 1 -place

function a(;k)? th t noew idea is ne«,ded in the prmﬁf?

2. State and prove the recursion theorem.
3. Daﬁne a universali s‘ya..tem of @rdm»&l n@’zm}@m g:wa an example of one,

and cmiim the proof that i‘t is nmivvamaﬁ

4. D@&@ﬁb@ the &riﬁhm&ticai hﬁmm&a% gmmfa @w& mfﬁa of %h@ cla%ea of

mﬁntions in it co"mins relations not m anyf of me: ﬁlﬁ@ BGE c%mmpt ones highar in

&@ M@t‘amhyp azxd sketch the pmof of P@ai’g i’h@@mm,
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1. Let: T m acampleam m@o&} mzmwsm 'E"l 2 muﬁeﬂs 9.1 gmﬁ % such that
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2. Prove that every model of Peano arithme i hag sn elementary estension which

is not eol~séaturatgd.

(3 -_ ‘ Im T bea c@mp@%tra theory in a uncw:ifw%ﬁf languags with uncounted maiy

W‘ms “&{x). Show that f@ each c:dxdmal ®w > mg T has o model of power &« in
which exactly g ‘types z:(x) are mumd. | |

-4, w D boa counmbly incmwi@% aa.l’ﬁmﬁ iﬁi@x, éii’zw th&% the EIMWWI‘
WD(“”{} has 8 decreasing f:equence of length "53 : C .
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D. 8Set Theorv

i. . Iet 7 bhes .ec,umive complete theory in orclmmv first-order iﬁﬁd,@,
Show (X is w- stable) == (1 1s w«famn)L

2. Show that it is not proveble in 250 that
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: %. 1»@? f:w -2 be Cohen gtmexic over L. mwrwg
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4. &saum MA + “?GH Em 2" C mmsg @Wh &h@@ GF = %E ang &ﬁ ﬁm‘m
intmwﬁms from F &m inﬁnﬁﬁ@,, Sﬂm%? tﬁz&t for mm@ mmm % C e,
HyeFsxcyl = o,
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