
Assignment10 – Inference in First-Order Logic

Problem 10.1 (Unification)
Let 𝑆1 ∈ Σ𝑓2 , 𝑆2 ∈ Σ𝑓3 , 𝑓 ∈ Σ𝑓1 , 𝑔 ∈ Σ𝑓2 , 𝑐 ∈ Σ𝑓0
Decidewhether (and how orwhy not) the following pairs of terms are unifiable.
1. 𝑆1(𝑔(𝑓(𝑥), 𝑔(𝑥, 𝑦)), 𝑦) and 𝑆1(𝑔(𝑧, 𝑣), 𝑓(𝑤))
2. 𝑆2(𝑔(𝑓(𝑥), 𝑔(𝑥, 𝑢)), 𝑓(𝑦), 𝑧) and 𝑆2(𝑔(𝑔(𝑔(𝑢, 𝑣), 𝑓(𝑤)), 𝑓(𝑐)), 𝑓(𝑔(𝑢, 𝑣)), 𝑓(𝑐))

Problem 10.2 (Natural Deduction)
Let 𝑅 ∈ Σ𝑝2 , 𝑃 ∈ Σ𝑝1 , 𝑐 ∈ Σ𝑓0 .
Prove the following formula in Natural Deduction:

(∀𝑋.∀𝑌.𝑅(𝑌,𝑋)⇒ 𝑃(𝑌)) ∧ (∃𝑌.𝑅(𝑐, 𝑌))⇒ 𝑃(𝑐)

Problem 10.3 (First-Order Tableaux)
Prove or refute the following formula using the first-order free variable tableaux

calculus. We have 𝑃,𝑄 ∈ Σ𝑝1 .

(∀𝑋.𝑃(𝑋)⇒ 𝑄(𝑋))⇒ (((∀𝑋.𝑃(𝑋))⇒ (∀.𝑄(𝑋))))
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