Homework 5
Deadline May 30
Exercise 1

What variables in the λ-term (λx.xa)y(λz.(λb.bz)) are free and what variables are bound?

Exercise 2

Determine for every λ-term whether it has a (-normal-form or not. If some term has a (-normal-form, then show (write) the (-normal-form.

(i) (λx.x)(λx.yx)z

(ii) (λx.y)Ω
(iii) Θ(λx.x)
(iv) Θ(λx.y)
(v) Θ(λx.y Ω)
(vi) Θ(λx.K I Ω)
The definitions for the combinators Ω, Θ, K, I are in the slides on functional programming.
Exercise 3
Find closed terms F such that

(i) [image: image1.png]


F x          x I
(ii) F x y            x I y


I ≡ λx.x (as defined on slide 8)
Exercise 4
Prove the correctness of the arithmetic operation add for church numerals.
Exercise 5
Define the Boolean operators or and not as lambda expressions. (The definitions for and as well as xor are on slide 24)
