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NATURAL PROOFS

\/ Property of Boolean functions P

. nt-usefulness:

\/ P(f)= 0 for every f € SIZE(n).

- Constructiveness: Given the truth table of
f:{0,1}" — {0,1}, one can compute P(f) in

time 29(n)
-

. Largeness: At least 1/n fraction of all functions _

Jf:{0,1}" — {0, 1i iItley P }VM Lo
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NATURAL PROOFS LIMITATION

Theorem (RR94%)

Suppose that subexponent/allym\

Lw_—.ww functions eXISth/’IQI’) there exists a
constant c¢ such that there is no n“-useful
natural predicate(P)
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Parameters m,n, k. A matrix/A c FQ””' and‘j‘:he

distribution —
DL Ay te,

v e % Is a random vector, e € F" Is a random
vector of Hamming weight R. 5
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AVERAGE LIN-SAT

Conjecture [CAle ©3 '\

For every m(n) = ©(n), there exists a family of
m(n) x n matrices A = {A,}, such that for

every function R(n) which satisfies

@< k(n) < n'—¢ for some constant ¢ > 0, any
polynomial-time algorithm can distinguish
Dr(A) and Dy +(A) only with negligible (in n)

probability.
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INAPPROXIMABILITY OF RIGIDITY
Theorem (Ale03)

Th/s[Con/ecture )/mplles that for ever ﬁxe

e, 6 > 0 one cannot distinguish’ Witk S

non-negligible probability the following two
cases:

(Yes instance) Any M € {0,1}"*" such that

/w ‘o‘c{,‘
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(No instance) Any M € {0,1}"™" such that
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