Let’s talk decidability.
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Working as a TA for 15-112
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o Does such a program exist?

Can we solve/decide the following?
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ACCEPTSTNM = {(M,x) : MisaTM and x € 2* sit.x € L(M)}



Working as a TA for 15-112

| 4 ) T
rue
e returns True on
— — , —> oOr
— any input?
1sPrime.py \_ J False

SATTM = {(M) : M is aTM s.t. M accepts some string }



Poll - which ones are decidable?

ACCEPTSpEA = {(D,x) : DisaDFA and x € 2* s.t. x € L(D)}
SELF-ACCEPTSpEA = {(D) : DisaDFA and (D) € L(D)}

SATpEaA = {(D) : D is a DFA s.t. D accepts some string}

NEQpgraA = {(D;.D,) : Dy, D, are DFAs s.t. L(D,) # L(D,)}



ACCEPTSpra

ACCEPTSpEA = {(D,x) : DisaDFA and x € 2* s.t. x € L(D)}
is decidable.

: A True
<D? x) —> D accepts X ? —_— or
- Y False




ACCEPTS DEA

ACCEPTSpEA = {(D,x) : DisaDFA and x € 2* s.t. x € L(D)}
is decidable.
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SELF-ACCEPTSpra

SELF-ACCEPTSpEA = {(D) : Disa DFA and (D) € L(D)}
is decidable.
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SELF-ACCEPTSpra

SELF-ACCEPTSpEA = {(D) : Disa DFA and (D) € L(D)}
is decidable.

Dy —f Y True

D accepts (D) ? |— or

x = (D) — ) False




SAT DA

SATpEA = {(D) : D is a DFA s.t. D accepts some string}
is decidable.

g O True
D accepts
(D) — | —> or
some string ?
. )  False




SATDpFa

SATpEA = {((D) : DisaDFA st. L(D) # &}
is decidable.

g Y True
(D) — LD)#+ @7 —>  or
. )  False




NEQpra

NEQDFA — {<D1, D2> : Dl’ D2 are DFAS s.t. L(Dl) # L(DZ)}
Is decidable.
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NEQpra

NEQDFA — {<D1, D2> : Dl’ D2 are DFAS s.t. L(Dl) # L(DZ)}
Is decidable.
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L(D,) # L(D,) ift shaded region is non-empty.
(L(D) NL(D,)) u (LD, NLD,)
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Idea: 1. construct DFA D s.t. L(D) is the shaded region.
2. use algorithm for SATpgA to determine it L(D) = @.




Reduction

Solving NEQpra reduces to solving SATpra.

NEQpra reduces to SATpra

SATpra decidable = NEQpra decidable.

NEQpra = SATDpra

We write L < K, it we can solve L

using a decider for K as a helper tfunction.

(L is no harder than K)

Reductions expand the landscape of
decidable languages.



