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Serie 5 - Lambda Calculus

Exercise 1

Consider the following A-expressions. Indicate which occurrences of variables are bound and which
ones are free in the expressions.

. Nab . cdab) ab ANcd.dc)Ae £ . £f) e
2{(Auv . Aw.w Ax.x() (V) ()} Az . Xy . z(y))
3Ay . (A x Loz(x(Ax Ly(z)))) Az . oy(x(z)))

Exercise 2

Define true, false, and, or, not and xor in Lambda Calculus.

Exercise 3
Reduce the following A-expressions to their normal form whenever possible.
a.P = (A x . x (xy)) IwhereI = Xu . u
bbY =X f . Q0 O0whereQ = (AN x . f£f(x x))
c.L = (Ax . xxvy) Ax . xxYV)
d (A x . x L) MwhereM = A x . yandL = (A x . x x y) (A x . X x V)

e {ffAuv.{Adw.w Ax.x@)} WM} W} XAz . Ay . z(y))
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