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Topics Covered 

 Basic introduction to Boolean Circuits 

 Natural Proofs: 

 Why are circuit lower bounds so difficult? (Chapter 23, Computational Complexity: 
A Modern Approach) 

 Natural Proofs (Alexander A Razborov, Steven Rudich), 1994 

 



Boolean Circuits and P/poly 





  P/poly, P and NP 





Circuit theory to solve P=NP - Motivation 





A General approach to solve P=NP 





 Natural Proofs: definition 





MAIN THEOREM 





Complexity measure 





Largeness and Constructiveness 





Proof of the main theorem 





Proof of the main theorem 





Analyzing distinguisher 





Unnatural proofs – intuition 

 Subject to truth of hard pseudo-random generator conjecture: 

 Any proof that some function does not have small circuits must seize on some very 
specialized property i.e. one shared by negligible fraction of functions. 

OR 

 The proof must define a very complicated property, one that is outside the bounds 
of most mathematical experience(not exponential). 

 So the proof must be unnatural by violating either largeness or constructivity. 

 



 Parameterized natural proof 





Circuit lower bounds for other classes 





THANK YOU  
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