
Using the same type rules as in the practice midterm’s question 2, show a derivation tree for each of the
following expressions.

1. {lambda {[x : num]} x}

2. {lambda {[x : num]} {+ x 1}}

3. {lambda {[x : (num -> num)]} {x 1}}

4. {{lambda {[x : (num -> num)]} {x 1}} {lambda {[z : num]} {+ z 2}}}
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Answers

1.
[x← num] ` x : num

∅ ` {lambda {[x : num]} x} : (num→ num)

2.
Γ1 ` x : num Γ1 ` 1 : num

Γ1 = [x← num] ` {+ x 1} : num
∅ ` {lambda {[x : num]} {+ x 1}} : (num→ num)

3.
Γ1 ` x : (num→ num) Γ1 ` 1 : num

Γ1 = [x← (num→ num)] ` {x 1} : num
∅ ` {lambda {[x : (num→ num)]} {x 1}} : ((num→ num)→ num)

4.

Γ1 ` x : (num→ num) Γ1 ` 1 : num
Γ1 = [x← (num→ num)] ` {x 1} : num

∅ ` {λ {[x : (num→ num)]} {x 1}} : ((num→ num)→ num)

Γ2 ` z : num Γ2 ` 2 : num
Γ2 = [z← num] ` {+ z 2} : num

∅ ` {λ {[z : num]} {+ z 2}} : (num→ num)
∅ ` {{λ {[x : (num→ num)]} {x 1}} {λ {[z : num]} {+ z 2}}} : num
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