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Problem 5 (4 Points). Assume ZFC and define W = V \ Vω. Examine which

ZFC-axioms hold in W .

Problem 6 (4 Points). Assume ZF.

(1) Let π be an ∈-automorphism of V , i.e. π : V −→ V is a bijective class-

function such that both π and π−1 preserve the ∈-relation. Prove that

π is the identity.

(2) Construct an ∈-automorphism of V \ Vω that is not the identity (Hint:

Consider a suitable permutation of Vω+1 \ Vω.).

Problem 7 (4 Points). Assume ZF. Show that there is a well-ordering of Vω

that is definable by an ∈-formula ϕ(v0, v1) without parameters.

Problem 8 (4 Points). Assume ZF. Let F be a finite set of formulas closed

under subformulas. Define CF to be the class of all ordinals α with the pro-

perty that all formulas in F are Vα-V -absolute. Show that CF is a closed and

unbounded subclass of Ord.

Problem 9 (4 Points). Assume ZF. Let ϕ(v0, . . . , vn−1) be an ∈-formula. Then

∀v0, . . . , vn−1 ∈M
(
(M,∈) |= pϕq[v0, . . . , vn−1] ←→ ϕM

)
holds for every set M .

Please hand in your solutions on Wednesday, April 24 before the lecture.


