
Povzetek

V delu predstavimo pojem naravnega dokaza, podamo dva primera in pokažemo meje naravnih
dokazov.

Začnemo s predstavitvijo računskega modela logičnih vezij in nadaljujemo z dvema izrekoma
o spodnji meji računske zahtevnosti pri tem modelu. Prvi izrek nam pove, da funkcije, ki računa
parnost (t.j. vrne 0, če ima vhodni niz sodo enic in 1 sicer), ne moremo računati z družino vezij
tipa AC0. V dokazu uporabimo slavno Håstadovo lemo, ki je zanimiva že sama po sebi. Drugi
izrek je splošnejši in pove, da z družino vezij tipa ACC0(p) ne moremo računati funkcije MODq,
ki vrne 0 natanko tedaj, ko je vsota vhodnih bitov deljiva s q, za vsako praštevilo p in njemu tuj
q > 1. Uporabljena metoda v dokazu je povsem drugačna kot pri dokazu prvega izreka.

Predstavimo tudi pojem naravnega dokaza in pokažemo, da sta oba navedena dokaza spodnje
meje naravna po naši definiciji. Glavna omejitev naravnih dokazov je ta, da za poljubno težko
funkcijo ne morejo pokazati, da ni v Ppoly, če le velja domneva o obstoju dovolj močne enosmerne
funkcije.

Abstract

The notion of natural proof is introduced, two examples are given and limits of natural proofs are
shown.

We begin by presenting a model of computation called Boolean circuits and continue with
two theorems on lower bounds for this model. The first theorem states that the parity function
(i.e. a function, which returns 0 if the number of ones in the input string is even and 1 otherwise)
cannot be computed by a circuit family of type AC0. The proof uses the interesting and famous
Håstad’s Switching Lemma. The second theorem is more general and states that a circuit family
of type ACC0(p) cannot compute functions MODq which return 0 iff the sum of the input bits is
divisible by q, for each prime p and integer q > 1 that are coprime. The method used in the proof
is completely different from the method used in the proof of the first theorem.

We also introduce the notion of natural proof and show that both proofs of lower bounds fall
within our definition of natural. The main limitation of natural proofs is that, even for a very hard
function, they cannot prove that this function is outside Ppoly, assuming that a strong enough one-
way function exists.
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