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Fact [lcomputable bijection U:N-H
*15 « g and g computable

* Gu(0)-=0(ERE)) 2)/ 2%

y ﬁ hatfunctiong
A,AA/A\ e.g H={2,3,5,...} L

0 Vi Ve N=2 Y5 n=1 1

h'=2,6d, continuousincomputable
yet h:=[ h' OCY0;1] computable g.e.d
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The Case of the Wave Equation

‘Myhill'71: computable h Cl[O,l] \
. with uncomputable h'(1) )

PourEl&Richards'81 construct a computaliléCi{(R3)

such that fog:=0 the unique solution Is [ s

incomputable ati=1 andx=(0,0,0). Jomathan 1 Richars
Computability

Church-Turing Hypothesis (Kleene): | andphysies

Everythingthat canbecomputedy a
Turing machinecanalsobe computed
by a physicaldevice —andviceversd £

021012 u(x,t) = Au(x,), U(x,0)=F(x), It u(x,0)=g(x)
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The Case of the Wave Equation

‘Myhill'71: computable hOJOCY0,1]
. with uncomputable h'(1) )

PourEl&Richards'81 construct a computaliléCi{(R3)
such that fog:=0 the unique solution iImcomputable.

Kirchhoff's, .~ 0/ 1 . .

formula: W E) = 8t<47rt /|g’—f|:tf(y) da(y))
Fas [ @@ [f(@) = h(7?)
u(t,0) = %(h(tz)-t) = A (t2) - 2t2 + h(t2)

021012 u(x,t) = Au(x,1), U(x,0)=F(x), /t u(x,0)=g(x)
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Two Effects in Real Computability

a) Multivalued 'functions'
Example floor function: given XUR, reLt:urn its -
least integer upper bound — discontinuous.

Given X, return some integer _
upper bound: computable! J

Example fund. theorem of algebra: ..
Given a,,...a4,C, return roots X,,...x,UC of * * * -
g ta X+..+a, - X+ X9 OC[X] incl. mﬁl\ﬁplj%

b) Discrete 'advice' [ .up to permutation [Specker'67]
Example matiixdiagonalization: given AR @12
return a basis of\%envectors — discontinuous:

\ | cos(1/e)  sin(1/e)
Thm: Computable [knowing |G(A)|J '\ sin(1/e) —cos(1/e)




