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MATH 457: Mathematical Logic
Homework # 7

April 15, 2005

Exhibit a register machine program which computes the exponential
function

exp(m,n) =m".

Note: m® = 1 for all m. In particular, 0° = 1. Also, 0" = 0 for all
n > 1.

. Assume that f : N — N and ¢ : N — N are one-place, total com-

putable functions. Assume that P and Q are register machine pro-
grams which compute f and g respectively. Consider the one-place,
total computable function A defined by putting

h(m) = f(g(m))
for all m.

Note: h is called the composition of f and g. The notation h = fog
is sometimes used.

Show how to combine P and Q to create a register machine program
which computes h.

Assume that f: N I"INisa one-place, total computable, one-to-one
function. Let P be a register machine program which computes f.
Consider the inverse function f~! defined by

) the unique m such that f(m) = n, if such an m exists,
f7(n) =
undefined otherwise.

Note that f~! is a one-place, partial computable, one-to-one function.
Use P to create a register machine program P~! which computes f~.

(a) Exhibit a register machine program P, which computes the func-
tion f(m) = 2m.

(b) Evaluate ky = #(P2), the Gédel number of Ps.

(¢) Evaluate ¢(k2,0), p(ka,1), w(k2,2), @(ka,3), and p(ks,100).



