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4.9 Closure properties

Proposition 4.42. The s of compu
]l .u|.1| concatenation
Proal. Let A and B be computa il g ar nputable fu ns, hen
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Proposition 4.43. The compusatIT emumerable Tame

tion, and concatenation, bunot under complementation :

ges are closed under union, intersec-
| difference.
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Proof. The construction for intersection from the proof of Propesition 442 works for pseudo-
characteristic functions as well:
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SOMMARY :

concaltenation i Intersection complement difference
regular (type 3) v v v o v
context-free (Lype 2) v v x x x
context-sensitive (type 1) W W o L
computable v ~.r' v v v
1'uT:npljt;1'|'1T'|.' enumerable (type 0) v ¥ W x x
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Theorem 4.44. If f : W* —-s W, then the following are equivalent:

(i) the partial function f is computable,

(ii) the partial function f is recursive,

(ii1) the partial function f is Turing computable, and

(iv) the partial function f is while computable.
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The Church-Turing Thesis. The mentioned equivalent formal concepts of
computability describe the informal notion of computability successfully: any
reasonable attempt to describe the informal notion of computability will lead to
a formal notion that is equivalent to the ones we have described.
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