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EXERCISE 4:

a) Supposef :⊆ R→ R is (ρ,ρ)–computable and nondecreasing.
Conclude thatf is (ρ<,ρ<)–computable and(ρ>,ρ>)–computable.

b) We know that 0≤ y 7→√
y is (ρ,ρ)–computable. Now suppose closedA⊆R

d is ψd
>–computable.

Prove that dom( f ) ∋~x 7→
√

‖~x‖2
2−dist(~x,A)2 is (ρd,ρ>)–computable.

c) Show thatR is computably Archimedean in that the multivalued functionR ∋ x Z⇒ [x,∞)∩Z

is computable; but there exists no computable singlevaluedf : R→ Z with ∀x : f (x)≥ x.

d) Show that the following multivalued mapping is not computable ford ≥ 2:

MLPOd : {(x1, . . . ,xd) : xi ∈ R,∃ j : x j = 0} ∋ (x1, . . . ,xd) Z⇒ { j : 1≤ j ≤ d,x j = 0}

e) Show thatLSolve :⊆ R
d×d \GL(Rd) Z⇒ ker(A)\{~0} is not computable ford ≥ 2.

f) Linear independence
{

(~x1, . . . ,~xk) ∈ R
d×k linearly independent

}

is open, in factρd×k–r.e.


