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The AP Challenge

f
(function)

Pf
(program)

?

Machine



This Problem is Much Harder Than Most 
Tackled by Cog Sci, AI, etc.

{f |f : N → N}

Turing Limit

H(n, k, u, v)
∃kH(n, k, u, v)

Φ ! φ?Σ1

(Information Processing)
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Perhaps Unsurprisingly, Then:

• State-of-the-art examples from 30–40 
years ago:

• List reversal and sorting

• Factorial and Fibonacci

• State-of-the-art examples from today:

• List reversal and sorting

• Factorial and Fibonacci



Golden Opportunity

• Work on automatic programming has 
proceeded in complete isolation from 
study of creative human programmers.











Morals?
Human creativity and discovery is dizzyingly 
heterogeneous.  Every mode of inference and 
problem solving can be involved.

Heretofore machine creativity and discovery 
systems have pretty much been one-note 
(e.g., single-logic, single-inference mode) 
systems.



Our Experimental Paradigm
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Results?
Coming.

But creative programmers apparently 
reason and problem-solve in purely 
abstract, domain-independent fashion.  
Their brains during the relevant periods 
are just different than those of 
mediocre performers.



On Defining Creativity

• Let’s not be unreasonably demanding:

• There is no consensus definition of 
intelligence—and yet we have AI.

• There is no consensus definition of cognition
—and yet we have cognitive science.

• There is no consensus definition of 
‘computer’—and yet we have computer 
science.



Nonetheless, a Suggestion:  
Necessary Condition

• A process is a creative one only if it solves at least a 
significant range of cases of a general problem that is 
provably Turing-uncomputable.

• A person is creative only if he/she solves at least a 
significant range of cases of a general problem that is 
provably Turing-uncomputable.

• A system is creative ...

• ...



This Condition Fits Prior Work

(Pubs defending proposition that literary 
creativity is a Turing-uncomputable process.)


