
Computational Problems,
Mapping Reduction

CSE 105 Week 8 Discussion

 



Deadlines and Logistics

● Do review quizzes on PrairieLearn
● Test 2 attempt 1 in week 10
● HW 6 due 3/13/25 at 5pm, week 10

http://us.prairielearn.com/


Vocabulary check

Are all decidable languages recognizable?

recognizable
co recognizable

章
decidable



Computational Problems



Computational problems
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Computational problems for Turing machines
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ATM is recognizable but undecidable

● ATM is Turing recognizable
○ We can define a Turing machine that recognizes ATM

● ATM is not Turing decidable
○ Proof by contradiction (diagonalization proof)

⼀ if M loops on w N loops on CM w

⼀

⽘ 0



ATM is recognizable but undecidable

● ATM is Turing recognizable
○ We can define a Turing machine that recognizes ATM

● ATM is not Turing decidable
○ Proof by contradiction (diagonalization proof)

Week 8 Monday



ATM is recognizable but undecidable
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Closure claims

RQ8.5

T TEA Tm not corecognizable
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Mapping Reduction



Mapping reduction undecidable

Aim m B
undecidable

A is noharderthan B
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Computable function
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here exists an algorithm take as input output fix
withoutentering a loop
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Mapping reduction
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Mapping reduction practice

RQ8.9

XE Et f IX whichis not possible



Mapping reduction practice

Prove that
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cannotreliablyknowthis infinite time
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M if XEM.ws

Maneptswrycontontotherui2e
Canstant4EQim Ths fuutim is not computable

becausethecanditinisundlecidable



Mapping reduction practice

Prove that

HW5 Q1(b)
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