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]l} {+ x 1}}

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

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



Answers

[x < num| F x : num
0+ {lambda {[x : num]} x} : (num — num)

I'iFx:num Iy 1:num
' =[x+ nun|F {+ x 1} :num
0+ {lambda {[x : num|} {+ x 1}}: (num — num)

' Fx:(num — num) T3 F1:num
I'y =[x + (num — num)| F {x 1} : num
(0 F {lambda {[x : (num — num)]} {x 1}}: ((num — num) — num)

I'ikFx:(oum— num) Ty F1:num I'sFz:num Ty - 2:num
I'y =[x + (num — num)] - {x 1} : num 'y = [z + num| - {+ z 2} : num

OF{A{[x : (oum — num)|} {x 1}} : ((num — num) — num) OFE{N{[z : nun|} {+ z 2}} : (num — num)

O {{A{[x : (num — num)]} {x 1}} {} {[z: num|} {+ z 2}}} : num



