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Universality and computability
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Context: Mathematics and logic



Universality



A profound connection to the real world



Evidence in favor of the Church-Turing thesis



Post’s correspondence problem (PCP)



Post’s correspondence problem (PCP)



Post’s correspondence problem (PCP)



Post’s correspondence problem (PCP)



Another impossible problem



Undecidability of the halting problem



Warmup: self-referential statements



Proof of the undecidability of the halting problem



Proof of the undecidability of the halting problem



Implications of undecidability



Implications for programming systems



Another undecidable problem



Another undecidable problem



Examples of undecidability from computational mathematics



Examples of undecidability from computer science



Turing’s key ideas



Alan Turing: the father of computer science


