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(b)

z ∈
⋃
n∈IN

f(xn)

(∃n ∈ IN)(z ∈ f(xn))

(∃n ∈ IN)(z ∈ {b : (∃X ⊆ xn)(〈X, b〉 ∈ F )})

(∃n ∈ IN)(∃X ⊆ xn)(〈X, z〉 ∈ F ))

and we want this to imply

z ∈ f(
⋃
n∈IN

xn)

(∃X ⊆
⋃
n∈IN

xn)(〈X, z〉 ∈ F )

which is immediate

(c)

x ∈ f(
⋃
n∈IN

xn)

iff

(∃X ⊆
⋃
n∈IN

)(〈X,x〉 ∈ F )

Now X is finite, so there is a finite n0 s.t. X ⊆
⋃

n≤n0

xn. So

x ∈ f(
⋃

n≤n0

xn)
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so
x ∈ f(

⋃
n∈IN

xn)
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