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      An Introduction to Deontic Logic Alessandra Marra (Alessandra.Marra@lrz.uni-muenchen.de) Summer School in Mathematical Philosophy for Female Students Some Advertisement: Welcome to join after the Summer School! Program: https : //www.mcmp.philosophie.uni − muenchen.de/events/workshops/container/deon − 2021/index.html#schedule Registration:https : //www.mcmp.philosophie.uni − muenchen.de/events/workshops/container/deon − 2021/index.html#registration Alessandra Marra An Introduction to Deontic Logic 2 What is Deontic Logic? Alessandra Marra An Introduction to Deontic Logic 3 What is Deontic Logic? Investigates how to represent and reason about: deontic concepts (obligation, permission, prohibition) their relation with value notions such as “good”, “bad”, “better than” Alessandra Marra An Introduction to Deontic Logic 4 The Deontic Language LD φ := p|¬φ|φ1 ∧ φ2 |Oφ Permissions: P=def ¬O¬ Narrow Scope vs. Wide Scope Ought to be vs. Ought to do Alessandra Marra An Introduction to Deontic Logic 5 Other Derivable Modal Notions It is forbidden/impermissible that φ It is optional that φ Alessandra Marra An Introduction to Deontic Logic 6 Deontic Frames F = (W, R) Elements of W are called worlds R is a serial binary relation on W, called the ideality relation Seriality: ∀w∃v(wRv) Alessandra Marra An Introduction to Deontic Logic 7 Deontic Models M = (W, R, V) F = (W, R) is a deontic frame V : AT −→ P(W) Alessandra Marra An Introduction to Deontic Logic 8 Truth Let LD be the deontic language and M = (W, R, V) be a deontic model, with w ∈ W. Then, M, w  p iff w ∈ V(p) M, w  ¬φ iff M, w ̸ φ M, w  φ ∧ ψ iff M, w  φ and M, w  ψ M, w  Oφ iff for all v: if wRv then M, v  φ From the above clauses we derive that: M, w  Pφ iff for some v: wRv and M, v  φ Alessandra Marra An Introduction to Deontic Logic 9 Some Valid Formulas Oφ → Pφ O(φ ∧ ψ) ↔ Oφ ∧ Oψ O(φ → ψ) → (Oφ → Oψ) ¬(Oφ ∧ O¬φ) (looks familiar?) Alessandra Marra An Introduction to Deontic Logic 10 Some Limitations conditional obligations deontic conflicts puzzles Alessandra Marra An Introduction to Deontic Logic 11 The Miners’ Puzzle Alessandra Marra An Introduction to Deontic Logic 12 The Miners’ Puzzle Action If miners in A If miners in B Block A All saved All drowned Block B All drowned All saved Block neither shaft One drowned One drowned 1 We ought to block neither shaft 2 Either the miners are in shaft A or they are in shaft B 3 If the miners are in shaft A, we ought to block shaft A 4 If the miners are in shaft B, we ought to block shaft B 5 Either we ought to block shaft A or we ought to block shaft B Alessandra Marra An Introduction to Deontic Logic 13 Philosophy Information sensitivity Meta-ethics (contextualism vs. relativism vs. invariantism) Reasons and obligations Rational agents Moral responsibility Alessandra Marra An Introduction to Deontic Logic 14 Linguistics Reportative vs. prescriptive uses Free choice Weak and strong modals Conditional obligations Alessandra Marra An Introduction to Deontic Logic 15 Computer Science and AI Intelligent agents: goals, intentions, actions, beliefs Defeasible obligations, non-monotonic logics Causal responsibility Alessandra Marra An Introduction to Deontic Logic 16 Law Legal changes (dynamics) Hohfeldian’s theory of normative positions Theory of precedent Alessandra Marra An Introduction to Deontic Logic 17 Alessandra Marra An Introduction to Deontic Logic 18 Alessandra Marra An Introduction to Deontic Logic 19 Appendix: Syntax SDL is a normal modal logic ΛKD such that: SDL contains all instances of propositional tautologies SDL contains all instances of the following: (KD) O(φ → ψ) → (Oφ → Oψ) (Dual) Pφ ↔ ¬O¬φ (D) Oφ → Pφ SDL is closed under the following rules: Modus Ponens: if (φ → ψ) ∈ SDL and φ ∈ SDL, then ψ ∈ SDL Necessitation: if φ ∈ SDL, then Oφ ∈ SDL Soundness and Completeness: SDL is sound and strongly complete with respect to the class of deontic frames (i.e., serial frames). Alessandra Marra An Introduction to Deontic Logic 20 
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