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4.6 Remark on the choice of alphabet

We defined computability for partial functions f : W* --+ W in terms of X-register machines:
the instructions and behaviour of register machines are closely tied to their alphabet and
register machines can only compute partial functions that use the letters that the machines
are built for, Clearly, if £ € ' and f: W* -+ W is computable by a X-register machine, then
it s computable by a X'-register machine, But could it be that the notion of computability
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Corollary 4.25. The total operation “check whether M has halted with input « after at

most #uv steps” can be performed by a register machine. We call the corresponding total
(characteristic) funetion

it o) a M has halted with input « after at most #v steps and
i, ) = .
i ¢ otherwise

the truncated computation of M. M% -Ed,ﬂ 1 &
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Theorem 4.26 (The Software Principle). There is a register machine U, called a universal
regqister machine such that for every register machine M and sequence of words «°, we have
that

Sara(@) i v = code(M) for a register machine M
Joralv, u) and u = code(i) for a sequence of words of length k,

ot herwise
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