Group Exercise 0, Mathematical Logic Il, WS 2010/11

Definition 1. Let A be a class.
o Ais transitive if x € y € A implies x € A.
o Ais hereditary if x C y € A implies x € A.
o acc(A) = {x | there is some y € A such that x € y or x C y}.

Exercise 1

Prove Lemma 2.2 from the lecture notes.

Lemma 2 . Let A be a class and b and c sets. The following statements
are equivalent:

(a) c € b € A implies c € A, i.e. A is transitive.
(b) b € A implies b C A.
(c) b€ A implies bN A= b.

Exercise 2

Prove Lemma 2.3 from the lecture notes.

Lemma 3 . Let A and B be classes.

(a) If B is hereditary transitive and A C B then acc(A) C B.
(b) A is hereditary transitive if and only if acc(A) = A.

Exercise 3

Let a, b be sets and A, B be proper nonempty classes. Let ¢ be a property.
Which of the following classes are sets: anN B, {x € B | x € a,¢}, {x €
b|xeAp}, a\B, ANB, NB?

Exercise 4

It follows from the Axiom of Creation that for every set x there exists a
transitive set y with x C y. Show that then there is an unambigous /least
transitive set TC(x) such that x C TC(x) holds. (TC = Transitive Closure)
Hint Intuitively, TC(x) = xUUxUUUX...



