Solution for Homework 2

(a)
(Axxx)(Ay.yx)z = (Auuu)(Ay.yx)z

= (Ay.yx)(Ay.yx)z
= (Auux)(Ay.yx)z
= (Ay.yx)xz

—> XXz

(b)
(Ax.(Ayxy)y)z > (Ax.(Auxu)y)z

= (Axxy)z
—>Zzy

(c)
(Ax.xx)(Ay.y))(Ay.y) = (Ay.y)(Ay.y)(Ay.y)
= (Ay.y)(4y.y)
—> Ay.y
(d)
(AxAy.xp)( Ay y)w — (AxAuxu)(Ly.y))w
- (Au.(Ay.y)u)w
- (Ay.y)w
—>Ww

(a) Infinite reduction:
(Ax V) (Ay ) (Ax.xxx)) = (Ax.y)((Ax.xxx)(Ax.xxx)(Ax.xxx))

= (Ax.y)(Ax.xxx)(Ax.xxx)(Ax.xxx)(Ax.xxx))
% e
= (Ax.y)(Ax.xxx)- - (Ax.xxX))

n times

Finite reduction:

(Ax.y)(Ay.yyy N Ax.xxx)) = y
(b) As seen above, the finite reduction reduces to y.

SKK = (Ax.Ay.Az.(xz(yz2)))(Ax.Ay.x)(Ax.Ap.X)
— (Ax.Audz.(xz(uz)))(Ax.Ay.x)(Ax.Ay.x)
= (AuAz.((AxAy.x)z(uz)))(Ax.Ay.x)
= (AuAz.((Ay.z)(uz)))(Ax.Ay.x)
= (AuAz.z)(Ax.Ay.x)
> Azz=1



true = Ax.Ay.x
false = Ax.Ay.y
and = Ax.Ay.((xy)false)

and false false = (Au.Av.((uv)false))(Ax.Ay.y)(Aw.Az.z)
= (AxAy.y)(Aw.Az.z))false
— (Ay.y)false — false

and false true = (lu.Av.((uv)false)(Ax.Ay.y)(Aw.Az.w)
= (AxAy.y)(Aw.Az.w))false
— (Ay.y)false — false

and true false = (lu.Av.((uv)false)(Aw.Az.w)(Ax.Ay.y)
= (AwAzw)(Ax.Ay.y))false
— Ax.Ay.y — false

and true true = (Au.Av.((uv)false)(Aw.Az.w)(Ax.Ay.x)
= (AwAzw)(Ax.Ay.x))false
— (Az.(Ax.Ay.x))false
— (Ax.Ay.x) > true

The definition says that /' and Ax.Fx are extensionally equivalent if x does not occur free
in F.
(a)
F =square
Ax.Fx = Ax.(square x)
square is a function of x, so x is bound in F. Thus, by definition, these expressions are
extensionally equivalent.

(b)
F=Ay(fxy)
Ax.Fx = Ax.((1y.(fxy))x)
x is free in F. Thus, by definition, these expressions are not extensionally equivalent.



