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Negation
Negate these sentences in English and translate the original and 
negation to predicate logic.
All cats have nine lives.

All dogs love every person.

There is a cat that loves someone.

Try it yourselves
Every cat loves some human. There is a cat that loves every human.

Let your domain of discourse be mammals. 
Use the predicates Cat(𝑥), Dog(𝑥), and Loves(𝑥, 𝑦) to mean 𝑥 loves 𝑦.
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Try it!
Given: 𝑝 ∨ 𝑞, 𝑟 ∧ 𝑠 → ¬𝑞, 𝑟. 
Show: 𝑠 → 𝑝

Proofs with Quantifiers
We’ve done symbolic proofs with propositional logic. 
To include predicate logic, we’ll need some rules about how to use 
quantifiers.

∀𝑥 𝑃(𝑥)

𝑃 𝑎 for any 𝑎∴
Eliminate ∀

𝑃 𝑎 ; 𝑎 is arbitrary

∀𝑥 𝑃(𝑥)∴
Intro ∀

𝑃(𝑐) for some 𝑐

∃𝑥 𝑃(𝑥)∴
Intro ∃

∃𝑥𝑃(𝑥)

𝑃(𝑐) for a fresh 𝑐∴
Eliminate ∃

Let’s see a good example, then come back to those “arbitrary” and “fresh” 
conditions.


