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Lemma 4.24. The transformation function
fr: W2 -3 W: (code(M). code(C)) — code(C") if M transforms C to C'

is computable,

Proof. Let C' = (q.w). The code of M contains information about what P(q) is; apj
concrete operation corresponding to the instruction P(q) to « as given on p. 46.

Lemma 4.25. The computation sequence function
fes: WP --2 W: (code(M), code(gs, 17), v) — code(C(#v, M, T))

is computable,

4.7 Software and universality

Theorem 4.26 (The Software Principle). There is a register machine U, called a universal
register machine, such that

Satpesr(tf) if v = code( M) for a register machine M with upper register
index k and u = code(C') for a configuration with register
content o of length k + 1,
1 otherwise.

fualv,u) =




Alan Turing

OBE FRS

Turing ¢, 1926 at age 16
Bom Alan Mathison Turing
23 June 1912
Maida Vale, Londan, England
Died T June 1954 {aged 41)
Witmslow, Cheshine, England
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Charles Babbage

Babboge in 1860

Bom 26 Decembear 17581
Londan, England
Died 18 Dctober 1871 (aged T9)
London, England
Alma mater Patorhouse, Cambrdg:
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CORRY NG

Haskell Brooks Curry

The Recursion Theorem. We close this section by mentioning another important result
that follows from the conceptual work performed here: the Recursion Theorem or Fired Point
Theorem. 1 r. B ¢ B and w e W, we call w a fired ponnt of 2 i [ j

Theorem 4.28 ([Recursion Theorem or Fixed Point Theorem). If o: B — B is total, then

has a fixed point.



