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Outline of the talk
disjoint NP-pairs
propositional proof systems and bounded arithmetic
disjoint NP-pairs corresponding to proof systems
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Simple properties
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Problem: Does there exist a polynomially inseparable DNPP?
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Examples
1. a nontrivial p-separable pair
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contains a clique of size
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is p-separable (Lovász [1979])




2. a pair from cryptography
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Propositional proof systems
A propositional proof system is a polynomial time computable function
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TAUT.





is called a
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A string

-proof of
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Motivation: proofs can be easily checked
Examples: truth table method, Resolution, Frege-Systems
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Propositional proof systems
A proof system

is simulated by a proof system

at most polynomially longer than
is optimal if

(

) if

-proofs are

-proofs.

simulates all proof systems.

Open problem: Do optimal proof systems exist?
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Proof systems and bounded arithmetic
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Representable disjoint NP-pairs
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DNPP from proof systems
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Proposition: There are non-equivalent proof systems with the same
canonical pair.
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A second pair from a proof system
Let
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Complete NP-pairs
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hardness: use the simulation of

by

13

Implications
Proposition [Razborov 94]: If
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is an optimal proof system then
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Implications
is



is an optimal proof system then



Proposition: If








-complete for the class of all DNPP.

Proposition [Glaßer, Selman, Sengupta 04]: There exists a

-complete pair


-complete pair.



iff there exists a
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Open Problems
hold?
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