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Analiza Algoritmilor - CB L6a Rice's Theore m

Informal statement

"Any non-trivial property of acceptable
problems is undecidable”



“... property of acceptable problems...”

Property P: having a finite number of TRUE inputs

FALSE otherwise

h(w) = TRUE w=10101
FALSE otherwise

k(w) = TRUE w ends in 0
FALSE otherwise

J Iw) = {TRUE w| <8



“... trivial property...”
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“... property [...] Is undecidable...”

RE

TRUE fE€P

hasP(f) =
asP (f) {FALSE otherwise

Property P: having a finite number of TRUE inputs

g(w) = TRUE |w|<8 hasP(g) = TRUE
FALSE otherwise

h(w) = {TRUE w = 10101 hasP(h) = TRUE

FALSE otherwise

K(w) = {TRUE w ends in 0 hasP(k) = FALSE

FALSE otherwise



“... property [...] Is undecidable...”

hasP:X* — {FALSE, TRUE}

TRUE fE€P

hasP Ar)) =
asP(enc(Ay)) {FALSE otherwise

Ag is a Turing Machine that accepts f

RE



Informal statement (2)

“Given a Turing Machine A¢, we can’t decide

whether the problem it accepts belongs to
some subset of RE.”



Formal statement

_JTRUE fE€P
R E hasP(enc(Af)) B {FALSE otherwise

@ (P+® AP # RE) © hasP € R



Analiza Algoritmilor - CB L6a Rice's Theorem

Proof (HALT <,,, hasP)

P+@=3g€P
dM, accepts g

M'[v]:
1. simulate M[w]

2. simulate Mg[v]
fraLse

(fFALSE(W) = FALSE, Yw € Z*)
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