Qualifying Exam
LOGIC

August 29, 1985

INSTRUCTIONS: Do four questions, at most two elementary.
Please use a separate packet of paper for each problem since not all of your

answers will be graded by the same person.

Policy on Misprints

The Doctoral Exam Committee tries to proofread the exams as carefully as
possible. Nevertheless, the exam may contain misprints. If you are convinced a
problem has been stated incorrectly, mention this to the proctor and indicate
your interpretation in your solution. In such cases do not interpret the

problem in such a way that it becomes trivial,



Elementary

Prove that there is an X C ERxR such that for all lines L

lx n L] =2 . R is the set of real numbers. Line means
straight line - a set of the form {(x,y) : ax + by + ¢ = 0} ,

where a#o or b#0.

Prove that there is a function f: 0> such that for all
g>f, K 1is recursive in g . g > f means g(n) > f(n)

for all n .

Find a counter-example to:

If Ai ﬁ B and Ai ] Ai+l for all ie w, then

uiAi 5 B .
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Set Theory
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Model Theory

1.

Find a counterexample to: If

a) A

I
o

b) (A, a) j (B,b» and

~e

c) (B,b) < (A,ay .

Then (A,a) = (B,b) .

Assume that for every countable model A #'T , there is

" a e |A|<OJ such that (A,a) is homogeneous. Prove that if

T has more than countably many countable models up to isomorphism,
N
0

then it has 2 countable models up to isomorphism.

Prove that if T has countable models, A, B, with
A = B, and neither elementarily embeddable in the other, then T

has at least 5 non-isomorphic countable models.

Let T be a complete theory and R a binary relation of L(T)
such that T "R 1is a linear order with no greatest element."”
Prove that T has an elementary chain of models MO < Ml < -
whose union has a set of indiscernibles {ao,al,"'} such that

a e M and X R a for each ne w and X e M
n n+l n n



Recursion Theory

Produce a one-one reduction of K to

{(e,x) | (e,x) ¢ We ; e,Xx < w} .

. <w : , .
Construct a recursive Tree Tr C w such that if A is a
maximal infinite chain or maximal infinite antichain of Tr ,

then o' A .

ay)

Suppose that 9 is a sentence in the language of number-theory
augmented by a binary relation symbol. Suppose thét for each
recursive ordinal Ay there is an e e N such that
well-orders N in type A and <N,+,',We(2))k= y .
Prove that for some ee N, (N,+,',We(2)) E ¢ and w_ (2)

is not a well-ordering.’



