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Answers to Limbering-Up Exercises in -reduction

. normal form

normal form (application associates to left)

=1 A\x.x, normal form

=1 (Az.z)(Az.z) > Ax.z, normal form

=1 (Az.zz)(Az.zx), no normal form

=1 z(zy)y, normal form

>=1 xyy, normal form

=4 (Az.(Az.z2))y >=1 Az.yz, normal form

=1 Ay.(Ay.y)y > Ay.y, normal form

=1 (Ax.zx)z or =1 (A\y.zy)z, both > zz, normal form

=1 y(Az.zz), normal form

=1y or =1 (Az.y)((Az.zz)(Az.2x)), both > y, normal form

=1 (Az.2)(Az.zz)(Az.zx)) or =1 (Az.x)(Az.z)((Az.az)(Az.zx)), both = (Az.xz)(Az.2x), no normal form
=1 (A\z.zzz)(Az.zzz)(Az.2zz), no normal form

=1 Ay.y(Az.z), normal form

=1 (\y.yQay.yzy)y) Azy.yzy) = (Azy.yzy) (Azy.yzy)(Azy.yzy), no normal form

=1 (A\y.M(M(My)))N »= M(M(MN)), can’t tell if normal form (depends on N and M)

=1 Azy.z((Azy.z(z(zy))))zy) = Azy.xz(x(z(zy))), normal form

=1 (Ayz.(Azy.x)z(yz))Azy.z) = Ayz.(Ay.2)(yz)) (Azy.x) = (Ayz.z)(Azy.xz) > Az.z, normal form

;—1 Az.x((Azz.x(zzx))(Azzx(zza))x))M = M((Azz.x(zzz))(Azz.x(zzx)))M) = M (Y M), no normal
orm
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Bonus question: Azy.x 1.



