The following operations on partial functions were considered by Alonzo Church (1903-1995);
The funections
it WY = W o i = w, (projection functions)
Cie : WY = W : 7 = £ (constant functions)
s WoaW:ww—v (where #(v) = #(w) + 1; the successor function).

are called basie funetions. We have already proved that all basic functions are computable.
Suppose f: W™ ——» W and gy, .... g : W* -—+ W are partial functions, then the partial

function h defined by
h(@) := f(g: (), .... g (1))

is called the composition of f with (gy, ..., g, ). The notational convention used for operations
applies here as well: if any term on the right hand side is undefined, then so is the left hand

Suppose f : W* --+ W and g : W**? -——» W are partial functions, then the function h
defined by the recursion equations
h{i, =) = f(i) and
hidl, s(v)) = glud, v, h{w, v))

is called the recursion result of f and g.

Suppose f: W —_+ W is a partial function, then the partial function h defined by

v if for all u < v, we have that f(u)] and
h(iF) := v is <-minimal such that (&, v) = £ or H
t+ if for all v, f(if.v) # =

is called the minimisation result of f.
We say that a class C of partial functions is closed under composition, recursion, or

minimisation if, whenever f, g, ¢, .... g are in C, then the composition of [ with (g, ..., gm).

the recursion result of f and g, or the minimisation result of f, respectively, are in C.
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Operations performed & questions answered by register machines

O Is v a code for a ...

@ number / state?

@ instruction?

@ program line?

@ register machine?
6) sequence of words?
® configuration?

® If « is a code for a register machine, which instruction does it
have for state ¢?

® If v is a code for a sequence of words, how long is it?
O If v is a code for a configuration, which state is it in?

@ Given code(C') and code(]), apply I to " and output the code of
the resulting configuration.

0 Given code(C') and code( M), output the code of the configuration
that is the transformation of (' by /.
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