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20 wuwonsa
Combinatorial Nullstellensatz u o6ob01enHasa Teopema
IHleBanne-Bapuunra
Teopema ITleBanne-Bapuunra: [lycrs f — muorowren u3 Zy[zi, ..., %,] CTeneHn MeHbIIE 1, s
koroporo f(0,...,0) = 0. Torna ypasuenue f(xy,...,2,) = 0 nMeer HETPUBUAJIBHOE PEIICHUE.
O6o6wmennas reopema IlleBanse-Bapuunra: Ilycrs fi, ..., fiy — MHOrOWICHBI U3 Zy[T1, . . ., Ty,
st koropeix f1(0,...,0) = -+ = fi(0,...,0) = 0. Sy,...,S, — noamuokectBa Z,, npudem 0 €

S; mng moboro 1 < j < nu (S| —1)+ -+ (|Su] = 1) > (p — 1)(degfi + --- + degfi). Torna
cymectByer (aq,...,a,) € S1 X -+ X Sy, anst kKoroporo (ai,...,a,) # (0,...,0) u fi(ar,...,a,) = ... =
frlar,...,a,) =0

Combinatorial Nullstellensatz (Asion, 1994): [Tycrs F' — npoussosbhoe noste, a f € Flxy, ..., ,]

— MHOTOUJIEH CTeneHu d, y KOTOporo Ko3hduimenT mpu xih ng...xd" He paBeH Hy/T0 (yKe TOCTe TpH-

n
BeJIeHNUs MOJ00HBIX WieHOB), tie dy + - - - + d, = d. Ilycrs Aq, ..., A, — Takue nogmuoxectBa F| ato

|A;| > d; ans moboro 1 < ¢ < n. Torma cymecrsyer (aq,...,a,) € A; X -++ X Ay, Jjis KOTOPOro

f(al,...,an) 7é 0.

saduyamv wemeepmasn Jlemnsan mrozonpedmemuan wrora Kuposcrot obaacmu
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20 wmwonsa
Combinatorial Nullstellensatz u o6o01menHas Teopema
IlleBanne-Bapuunra: 3aga4dn

KomMenTapuii: Bo Bcex InpeyIozKeHHBIX 33/Ia4aX p — IPOCTOe YUCJIO.

1. ( Teopema Kowwu-/[ssennopma) |A+ B| > min(|A| 4+ |B| —1,p). 3xech caoxkeHne MpOR3BOAUTCS IO
Moayto p, |A + B| obo3Hauaer cymMMy MHOZKECTB.

2. (Tunomesa pdewa-Tatiabporna) |A+A| > min(2|A| — 3,p). B nannom ciayuae
A+B={a+bla€ Abe B,a#b}.
3. B R" BbiOpano m runepiiocKocTeil, NOKphIBalOImuX BCe Bepumubl eauananoro Kyba {0, 1}", kpome

onnoit. Tokaxwure, uro m > n. (lunepnaockocms B R™ — 310 MHOXKECTBO TOUYeK (X1,...,T,) € R",
VIOBJIETBOPAIOIINX YPABHEHUAIO A1X1 + * - + ApLy = b.)

4. B R® Buibpano m 1miockocreif, o0beMHeHne KOTOPLIX IIOKPBIBAT BCE TOYKH MHOMKECTBA S =
{(x,y,2) € 2|0 <z <n,0 <y <n,0< 2z < n}, kpome (0, 0, 0). Haiijure naumenbiee BO3MOKHOE
3HAYEHUE M.

5. [Tycrs B rpade G e menbine 2p — 1 Bepiiun. JJokazkure, 94T0 CyHIECTBYeT HEIyCTOE MHOXKECTBO U
BepiuH (7, Takoe 4TO KoJimdecTBO pebep GG, mmeronux xotsi Obl oHy Bepinuuy B U, KpaTHO P.

6. IIycts B rpade G cTenenb KaxKa0il BEPIIUHBI HE TIPEBOCXOMUT 2p — 1, HO MPU ITOM CPE/IHSIST CTemeHb
BCeX BepInH OoJibline yem 2p — 2. Jlokaxkure, 4T0 B HEM MOXKHO BbIOpaTh 1mojArpad, B KOTOPOM CTelleHb
KazKJI0if BepIIUHbL PaBHA P.

7. (Teopema Oacona) B knerkax tabaunst 1+ k(p—1) X k paccraBiens nebie ancia. JIoOKaxKuTe, 410
MOZKHO BBIYE€PKHYTh HEKOTODBIE (HE BCE) CTPOKH, TaK YT00bl B KazKJ0M CTOJIOIEe OcTaBiieiics Tabuibl
CyMMa 49HCeJl JIeIUIach Ha, P.



