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1. Let g and h be the functions g (x1, x2) = x1x2 and h (x1, x2, y, z) = y + z + 1.
Let f (x1, x2, y) be defined from g and h by recursion (the closure operation on recursive functions described in the notes).
Compute f (3, 4, 0), f (3, 4, 1), f (3, 4, 2).
Find a formula for f (x1, x2, y).
2. Show that if f (x1, x2) is recursive, then so are 
f1 (x1, x2) = f (x2, x1); f2 (x1, x2, x3) = f (x1, x2); f3 (x) = f (x, x)
3. Find a formula for q (x), where q is defined by the recursion:

q (0) = 0, 
q (x + 1) = 2q(x) + x.
4. Without using the integers as initial functions, show that the constant functions 
Cnk (x1, …, xn) = k are recursive (for all n, k.)
[Hint: use induction on k.]
Hence show that a definition of the form 

f (0) = k, 
f (y + 1) = h (y, f (y))

where h is recursive, is recursive, without use of the integers as initial functions.
