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Exercise 33(6 points).
We are modelling Achilles and the turtle as a transfinite pss®n the real linR. Please give
arguments for all answers.
(1) Achilles’ position at timé is given byA;, the turtle’s position is given by;. We start
with Ay := 0 andT; := 1. For every index, we defined,,, := A; + |T; — A;l,
Ty =T + % -|T; — Ay, and
T :=lmT;,
ieN
Aoo := lim Ai,
€N
TOO+OO = lim Too+i1 a.nd
ieN
Aoo+oo = lim Aoo—l—z'-
ieEN

Determine the least indexsuch that4; = T; (1 point). Where is Achilles at time
00 + oo (1 point)?

(2) Now the positions are given hy; and 7} defined as follows. For each indéxc
{0,1,2,...,00,00 + 1,00 + 2,00 + 3, ...}, we define thevalue v(:) as follows:

v(i) :=nifi=nori= oo+ n.

We start withAj := 0 andTj; := 1. For every index, we defined; , := A + i,

T7,, =T + 57 and
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15 = lim T},
1€EN
AL =1lim A7,
1€EN
T = lzlerlr\ll T, . and
Aoo+oo = %16% Aoo—l—i’
Computed’ ., T% 15, AL oo andTZ . (1 point each).

Exercise 34(7 points).
Let £ := {+,-,0,1,—} be the language of Boolean algebras a@ng, be the axioms of
Boolean algebras. Let

s VxVy(((:c#x-y)/\(y#xy))—>(x-y:0)),
¢ o= Fa((z £0)A(z #1)).
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Let &y, ¢, $o, andP3 be the deductive closures @fzs, Ppa U {9}, $pa U {¢}, and
dpp U {p, 1}, respectively. Investigate whethé is a complete theory. If it isn't, give a
formulac such thatr ¢ ®;, and—o ¢ ®,. If it is complete, give a brief argument why. (1
point each ford, and®,, 2 points for®,, 3 points fords.)

Exercise 35(6 points).

(1) Give the names of the following logicians and mathenmatis (1 point each):

e X was one of the students of David Hilbert who was a teacheedbyimnasium
Arnoldinum from 1929 to 1948.

e Y was an important figure in the history of tBeutsche Mathematiker-Vereini-
gung. He was married to the granddaughter of Hegel, and is pdguaown for
the “Y" bottle”, a two-dimensional manifold not embeddable iRfo

(2) Consider the following German mathematicians: Felix Bezim, Ludwig Bieber-
bach, Kurt Schtte. Find out which of these is a student of David Hilbert ¢inp per
correct answer; please prove your answer by giving the yedweadissertation if the
answer is “Yes” or the name of the PhD supervisor if the anssvédo”).

(3) What is the canonical webpage for finding information dtsaypervisor-student rela-
tions in mathematics? (1 point)

Exercise 36(3 points).

(1) Find wellordersW and W* such thatW & W* is not isomorphic tdW* & W and
explain why (1v2 points).

(2) Similarly, find wellorders¥V andW* such thaWW @ W* is not isomorphic toV* @ W
and explain why (1%z points).
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