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Second-Order Logic and Russell’s Axiom of Choice
Introduction

Subject:
second-order logic with comprehension HPL

definitions
different Henkin interpretations
by Henkin, Asser, Shapiro, Väänänen, and others
the Fraenkel-Mostowski-Specker-Asser method for constructing
Henkin structures

the axiom of choice AC

equivalent to AC and weaker statements in ZFA and in HPL
Russell-Asser axioms and the Asser axioms in HPL.

Meaning:

better understanding the complexity of proofs and notions as
infiniteness



Second-Order Principles of Choice
Zermelo-Asser Axioms, Russell-Asser Axioms, and Asser Axioms n > 1,m ≥ 1
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ACn,m ∀A∀R∃S(∀x(Ax↔∃yRxy)→ ∀x(Ax→ ∃!!y(Rxy ∧ Sxy)))
ACn,m

∗ ∀A∀R∃S(∀x(Ax↔∃yRxy) ∧ ∀x1∀x2(Ax1∧Ax2∧x1 6=x2 → ¬∃y(Rx1y∧Rx2y))→ ∀x(Ax→ ∃!!y(Rxy∧Sxy)))
choicem

∗(H) ∀C(H(C)→ ∃yCy)∧∀C1∀C2(H(C1) ∧ H(C2)∧C1 6= C2 → ¬∃y(C1y∧C2y))→ ∃D∀C(H(C)→ ∃!!y(Cy∧Dy))
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Thank you very much for your attention.
Christine Gaßner (gassnerc@uni-greifswald.de)
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