Lambda Calculus Practice- Answers

I. (Mx.(xy))(Az.2))
=[(Az.z)\x](x y)

= ((Az.2)y)

=y/z]z

=Yy

2. (x.((y-(x y))x))(Az.w))
= [Az.w)\x]((Ry.(x ¥))x))

= (Ay.((Az.w)y))(Az.w)

= [(\z.w)\y)((z.w)y)

= (Az.w)(Az.w)
=[(Az.w)\z]w

=W

3. (L. (x.((Fx)(g x)))))(Am.(An.(n m))))(An.z))p)
(([(am.(An.(n m)M](Ag.(Ax.((f x)(g x))))(An.z))p)
(((rg.(Ax.((Am.(An.(n m)))x)(g x))))(An.z))p)
([(An.2)\g](Ax.((km.(An.(n m)))x)(g X)))p)
((x.(((km.(An.(n m)))x)((An.z)x)))p)
((x.((km.(An.(n m)))x)[x\n]z))p)
((x.([x\m](An.(n m))z))p)

((Ax.((An.(n x))z))p)

((Ax.[z\n](n x))p)

(Ax.(zx))p)

[p\x](z x)

=(zp)

4. this doesn’t reduce at all using the f rule e.g.

((Ax.(x x))(Ax.(x X)))
= ((Ax.(x x))(Ax.(x X))) etc.

5. (AM(Og.((F D)) (Rh.(k 1)))(Ax.(Ly.y)))
= [Ox.Qy Y)MI((Og.((F Dg))(Rh.(k h)))

= ((Ag.((Ox.(hy.y))(Ax.(Ly.y)))g))(Ah.(k h)))
= [(Ah.(k )] (((Ax.(Ay.y))(Ax.(Ay¥)))g)

= ((x.(Ay.y)(Ax.(Ry.y))(Ah.(k h)))

= ([Ox.(Ay.y))\x](Ry.y)(Ah.(k h)))

= ((hy.y)(Ah.(k h)))

= [(Ah.(k h)\y]y

= (Ah.(kh))

6. this does not reduce -it grows! E.g.

(A (M((Ax.(F (x x))(Ax.(f (x X)))) 2))



= (A (M.([(Ax.(f (x x))X](f (x X))))) 2))

= (A (M (Ax.(f (x x)) (Ax.(f (x X))))))) 8))

= (Ag(AML((F ([(Ax.(F (x x)) X](f (x x)))))) 8))

= (A (M((F (f ((Ax.(F (x x)) (Ax.(f (x X))))))) ) ete.
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