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Exercise 29(6 points).

A structure(R, +,-,0,1) is called aring if + is a commutative and associative binary oper-
ation onR, - is an associative binary operation & - distributes overt+ (i.e, a - (b+¢) =
a-b+a-cand(a+0b)-c=a-c+b-c),0isthe neutral element ef (i.,e,0+a =a+0=a)
andl1 is the neutral element of(i.e,a-1=1-a = a).

Examples of rings are: the integéfsthe rational€), the realsR.

LetB = (B,0,1,V, A, —) be a Boolean algebra. Fof, Y € B, define
X+Y =(XAN=-Y)V(-XAY), and

X Y =XAY.
We writeR(B) := (B, +,-,0, 1).

(1) Prove thaR(B) is a ring (3 points).
(2) Give an example of a rin such thatR is not isomorphic to aniz(B) (with a proof;
3 points).

Exercise 30(6 points).

Let £ = {R} be a language with one binary relation symbol. Consider thewitng seven
L-sentences:

i = Vr-Raw

oa) = VaVy(r #y — (Rey V Ryx))
a1 = VaVyVz((Roy A Ryz) — Rwz)
avy = VadyIz(Ryz A Rxz)
omp = JaVy(Ryz Vo =vy)
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YLEP

VedyVz(Rrz — (Rzy Vy = 2))

Check whether the following sets of sentences are consisletitey are, give a model. If
they aren’t, derive a contradiction (2 points each).

(1) {eq), Pai), av), PME}
(2) {@(i), P(iii) ) PLEP, _‘SOME},
(3) {@(i); P(ii), P(iii) ) PLEP, _‘SOME}x
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Exercise 31(6 points).

It is often said that Frege was an anti-semite. What is ourcgotor this claim? Please
describe the source with full bibliographical data (2 pgjnt

Frege’s anti-semitism is often contrasted with his workagit. He is sometimes mentioned
as an example for a researcher with unacceptable politieaisvthat had no influence on his
research. Find a scholarly source for a claim like this (2)i

A famous Frege expeX was shocked when he find out that Frege held anti-semitidasn
A reviewerY of X’s major work on Frege writes “This was a great shock Xobut not for
me”. Y had gathered from Frege’s choice of example sentencesliogisl texts that he was
very much in line with late XIXth century German conservatitiought. Who ar& andY ?
(1 point each; give bibliographic referencess review and the ‘major work’ ofX)

(In this exercise, all citations have to be sources thatctaigo be cited in a historical re-
search paper, i.e., published books or journal articleespectable scientific journals. Quot-
ingw ki pedi a. or g or some webpage is not acceptable and will give no credit.)

Exercise 32(4 points).

In September 1889, a number of German mathematicians metigfelberg at the meeting
of the Gesellschaft Deutscher Naturforscher uliditeto discuss the plans to form a German
mathematical society. Georg Cantor and Walther Dyck playeidh@ortant role during these
discussions. Who was the chairman of this meeting (duringhvthb mathematicians were
present)? (1 point)

A year later (1890), the German mathematicians met in Bremdrpeepared the foundation
of theDeutsche Mathematiker-Vereinigui@MV) in the so-calleBremer Besclilssen How
many mathematicians signed this document? (1 point)

Another year later, the DMV held its first meeting in Halle weuccessfully, but the 1892
meeting (planned for Nuremberg) was cancelled. The Nuregntencellation was a major
factor in the animosities between Cantor and Dyck. Explaafew sentences what happened
and why Cantor was angry at Dyck (2 points).
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