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Let E be a ground set. Let p : E → {T, F}, l : E → {T, F} be properties (predicates) on
E. Define

P = {x ∈ E : p(x)}, L = {x ∈ E : l(x)}.

The table below shows logical statements together with their set-theoretic interpretations.

Logic Statement Interpretation Venn Diagram

∀x ∈ P, p(x) → l(x) P ⊆ L

P LP

∃x ∈ E, p(x) ∧ l(x) P ∩ L ̸= ∅

P L

∃x ∈ E, p(x) ∨ l(x) P ∪ L ̸= ∅

P L

∃x ∈ E, p(x) ⊻ l(x) P△L ̸= ∅

P L

¬[∀x ∈ E, p(x)] E \ P ̸= ∅

P L
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