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Rules of Inference for Sets

To show {a1, a2, . . . , an} ⊆ A : To show {a1, a2, . . . , an} 6⊆ A :
show a1 ∈ A and show a1 6∈ A or
show a2 ∈ A and . . . and show a2 6∈ A or . . . or
show an ∈ A show an 6∈ A

To show {a} ⊆ A : To show {a} 6⊆ A :
show a ∈ A show a 6∈ A

To show φ ⊆ A : To show φ 6⊆ A :
succeed fail

To show x ∈ {a1, a2, . . . , an} : To show x 6∈ {a1, a2, . . . , an} :
show x = a1 or show x 6= a1 and
show x = a2 or . . . or show x 6= a2 and . . . and
show x = an show x 6= an

To show ai ∈ {a1, a2, . . . , an} : To show ai 6∈ {a1, a2, . . . , an} :
succeed fail

To show x ∈ {a} : To show x 6∈ {a} :
show x = a show x 6= a

To show x ∈ φ : To show x 6∈ φ :
fail succeed

To show A = B : To show A 6= B :
show A ⊆ B and show A 6⊆ B or
show B ⊆ A show B 6⊆ A

To show x ∈ A ∩ B : To show x 6∈ A ∩ B :
show x ∈ A and show x 6∈ A or
show x ∈ B show x 6∈ B
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To show x ∈ A ∪ B : To show x 6∈ A ∪ B :
show x ∈ A or show x 6∈ A and
show x ∈ B show x 6∈ B

To show x = x : To show x 6= x :
succeed fail

To show x ∈ 2A : To show x 6∈ 2A :
show x ⊆ A show x 6⊆ A

To show x ∈ A − B : To show x 6∈ A − B :
show x ∈ A and show x 6∈ A or
show x 6∈ B show x ∈ B

To show x ∈
⋃
{a1, a2, . . . , an} : To show x 6∈

⋃
{a1, a2, . . . , an} :

show x ∈ a1 or show x 6∈ a1 and
show x ∈ a2 or . . . or show x 6∈ a2 and . . . and
show x ∈ an show x 6∈ an

To show x ∈
⋃

φ : To show x 6∈
⋃

φ :
fail succeed

To show x ∈
⋂
{a1, a2, . . . , an} : To show x 6∈

⋂
{a1, a2, . . . , an} :

show x ∈ a1 and show x 6∈ a1 or
show x ∈ a2 and . . . and show x 6∈ a2 or . . . or
show x ∈ an show x 6∈ an

To show x ∈
⋂

φ : To show x 6∈
⋂

φ :
succeed fail

To show A ⊆ B if A is not given explicitly:
Let x be a new variable.
Show x ∈ B using the assumption that x ∈ A.

If x ∈ A and A ⊆ B then x ∈ B.
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