3amanune 5.
CC18. | JoraxnTe, 9ro y caydaiiHoii Oysiesoii dyHKImn ¢ Gombinoii Bepositiocthio {0,1}" — {0,1}"

cpeHaAs CIOKHOCTh Hyyg we Mernme 27/10 mpu Gomsmmx n.

Jokazkure, 910 eciu cymiecTByer S({)-nceBaocaydailHblii TeHepaTop, TO CYIIECTBYET TaKasi
dyuxusa f € E, uro Hyprs(f)(n) > S(n).

Hokaxure, aro ecnu cymectsyer f € E u e > 0, uto Hyye(f)(n) > 2" mpu Bcex n, TO
MA = NP.

Let G : {0,1}* — {0,1}* be an S(¢)-length candidate pseudorandom generator that fails
to derandomize a particular BPP algorithm A on the average case. That is, letting L € BPP be the
language such that Pr[A(z) = L(x)] > 2/3, it holds that for every sufficiently large n, with probability
at least 1/n over the choice of = < {0,1}", Pr[A(z; G(Uyrn))) = L(x)] < 1/2 (we let £(n) be such that
S(¢(n)) = m(n) where m(n) denotes the length of random tape used by A on inputs of length n). Prove
that there exists a probabilistic polynomial-time algorithm D that on input 1™ outputs a circuit D,, such
that with probability at least 1/(2n) over the randomness of D, | E[Dy(G(Uyn))] = E[Dn(Up(n)]| > 0.1.

Paccmorpum dbyrkumio Maj : {0,1}" — {0,1}, koropasi BbIZaer 1, eciu He MeHee MOJIOBH-
HbI BXOJIHBIX OMTOB paBHbI 1. JIoKaxkuTe, 4TO CyIIECTBYET HMOJIMHOMHUAILHOIO Pa3Mepa B) MOHOTOHHAS
dopmysia (T.e. cxema, UCIOIB3YOLIAs TOIBKO refiThl V u A), Beraucisomas Gyakuuo Maj.

CC10. | IIycrs f1(211,--+,Z101)s- -« S (Tm1y - -« s Tinp,, ) — NPOU3BOJILHBIE OyJieBbl (DYHKIUM, 3aBUCS-

e OT HellepeCeKaroerocd MHOXKEeCTBa IIepEMEHHbIX. I[OKa)KI/ITe, YTO BBIIIOITHAETCA HEPABEHCTBO:
1
L (fl('rlla sy xlnl) D---D fm(xmla cee 7xmnm)) 2 5 § L(fz)a
i

rae L(f) obo3nadaeT MEHNMAIBHOE KOJIMYIECTBO TefiToB B {A, V, = }-dbopmyte, Beraucisiomeii f.

a) [Tycrs M[X, X] 370 0/1-MaTpuna, Koropasi COAEP>KUT MePECTAHOBOUYHYI0 MATPHILY pa3mMepa
| X| (.e. ee nepmanent naj R we nosb). [Jokaxure, uro R(M) - T(M) > |X|?, tne T(M) — 3To 4ucyio
equnut B M. 6) JTokazkute ¢ OMOMIBIO 3Toi Texuuku, uro L(MODs) = Q(n?).

s rpada G obosnaunm gepe3 G’ rpad, B KOTOPOM K KaxKJI0My pedpy HAPHUCOBAJIH MAPAJIIeIb-
HYyI0 Komuio. Mbl paccMarpuBaeM HEBBLIIOJHUMYIO HeHTUHCKYI0 ¢dopmyiny Tg/, HOCTpOEHHYIO 10 rpady
G’ a) PaccMoTpuM CiyvaiiHyr0 9aCTHIHYHO MOACTAHOBKY: M3 KaXKIOTO W3 JBYX MaPAJJIETbHBIX pedep
rpacda G’ BRIOMpaETCs OIHO W TIEPEMEHHON, KOTOpast 3TOMY pebpy COOTBETCTBYET, MOACTABIACTCA CILy-
vajinoe 3Hauenne n3 {0, 1}, nepemeHHOil U3 BTOPOro pebpa HUYEro He MOIACTaBIsAeTcs. JIas AN3bIOHKTA
pa3Mepa W oleHHuTE BEPOSITHOCTH TOrO, YTO OH HE OYJET BBINOJHEH TOH moacTaHoBKoil. 6) Jlokaxure,
4TO PE3OIIONUOHHOE JI0Ka3aTeabCTBO hopMyibl T umeer pasmep 22(6(G),



