3apgava l.

1) Bcero uncno A MoXHoO noay4mntb 9 * 8 * 7 / 6 = 84 cnocobamm, T.K. Tpn UMb pbl MOKHO
BbibpaTh 9 * 8 * 7 cnocobamu, Npu 3TOM Kaxble 6 TPOEK Npu COPTUPOBKE AaZyT OAHO U TO
e uncno A (H-p, Habopsbl 123, 132, 213, 231, 312, 321 gaayT umcno 321). AHanornyHo, B
MOXHO nonyunTb 8 * 7 * 6 / 6 = 56 cnocobamu. Bcero BO3MOKHbIX pa3nnyHbix nap A n B
84 * 56 = 4704

2) NycTb A1 — MHOMECTBO BCEX BO3MOMHbIX 3Ha4YeHUI A, B1 — MHOXeCTBO BCEX BO3MOMHbIX
3HayeHul B. 3ameTm, yto B1 — noamHoxkectso Al, a obnactb Al, He BxoaALwan B B1,
BK/IlOYaET B ceba TONIbKO YMCNa, B KOTOPbIX ecTb undpa 9, 1.e. 6onblime 899, a 3HaUUT, U
6onblme ntoboro ymcna mHoxKectsa B1l.Takux uncen 8 * 7 / 2 = 28. Bce ocTasibHble yncna
mHoXecTtB Al n B1 cosnagator.

3) Myctb ¢(B) — KonnuecTBo umcen n3 mHoxKectea Al, 6onblinx 3agaHHoro B. Toraa c(876) = 28.
T.K. yncna mHoxkectea Al, He 6onbline 876, COBMaAalOT C YNCNAMU MHOXKeCTBa B1, MOXKHO
BbIBECTU HEC/IOXKHYI0 3aKoHOMepHOCTb: ¢(B1(n)) = ¢(B1(n + 1)) + 1, rae B1(n) —umcno B nog
HOMepOM N B OTCOPTMPOBAHHOM MHOXecTBe B1. Torga, T.K. Konnyectso uncen 8 B1 = 56,
c(123) = 28 + 56 — 1 = 83. Toraa Bcero BO3MOKHbIX Nap A 1 B, rae A > B,

(28 + 83) * 56 / 2 = 3108.
4) P=3108/4704 * 100% = 66,07%

3apava 2.

1)

MycTb B 6aHI0 NPULWAM N Nap, 3HAKOMbIX KaXK[as C KaxkaoW. Toraa BCe KeHLWMHbI MoAaYT B OAHY
KOMHaTbI, @ KaxkAblh MY>KYMHA — B CBOO OTAE/bHYIO, NOHaAobuTcA n+1 KomHaTa.

2) Ybepem 3HAKOMCTBO MEXKAY HEKOTOPbIMUM ABYMS Mapamu. Tenepb *KeHLWwuHamM NoHazobuTcs
04Ha NNLIHAA KOMHaTa, O4HAKO A,Ba HE3HAKOMbIX MeXKAY COBOMN MYKUMHBI MOTYT NEPenTH B
04HY KOMHaTy, ocBoboaus BTopyto. Ybupas ouepeagHoe 3HaKOMCTBO, HAaM HeobxoaAnmo
[06aBUTb He Bonee 0AHOM KOMHaTbI A/1A KEHLMH, HO MPU 3TOM 158 MYXXYWUH byaeT
TpeboBaTbCA Ha O4HY KOMHATY MeHblLue. Taknm o6pa3om, KOIMYECTBO 3aHNUMAEMbIX KOMHAT C
yAaneHMemM o4epesHOro 3HaKOMCTBA YBE/IMYMBATLCA He ByaeT.

3) 3ameTum, 4TO B HEKOTOPbIX CY4asiX €CTb BO3MOXKHOCTb 060MTUCL MEHbBLLMM, YeM N+1,
KOANMYECTBOM KOMHAT. Hanpumep, eciv Mbl paccTaBMM YETHOE YMC/I0 Nap NOo Kpyry, NPy 3TOM
Kagan napa byaer 3HaKOMa TO/IbKO CO CBOMMM COCeasasmMM, TO M NOHAZ06UTCA BCEro N KOMHar.
OfHaKo Bceraa cyLwecTByeT, HanpumMep, NepBoOHAYa bHO PACCMOTPEHHAA cUTyauma (Kaxaan
napa 3HaKoOMa C KaxKAoW), B KOTopoit TpebyeTca pOBHO N+1 KOMHaT, a T.K. MO YCNIOBUIO YYUTbIBATb
HaZL0 BCE BO3MOMHbIE CUTYaLLMK, TO M 0OOMTUCb N KOMHATAMM Heb3A.

4) Torpa B 2022 KOMHaTbl MOXKeT nomecTntbea 2021 napa.

Otgert: 2021

3apauva 3.

1) OueBuaHoO, uTo NPU N = 1 BblparkeHMe BbINOAHAETCS, T.K. 1 KpaTHO 1.

2) HaTtypanbHas cTeneHb 2 BCErga YeTHOE YMUC0, TO eCTb JIeBas YaCTb BblPaXKeHUs BCeraa
HeyeTHas, a 3HA4YUT, U N HEYETHOE.

3) Jloboe HaTypanbHOe Yncno, bonbluee ABYX, UMEET NPOCTble MHOXKUTENN. [TyCTb N > 2 1 ero
MWHUMabHbBIW NPOCTOM MHOXUTE/b paBeH p, p > 2. Toraa:

1. 2"'=-1(modn), 2"!=-1(mod p), 2"=-2(mod p)

2. 2”!'=1(mod p)(no manoii Teopeme ®epma), 2° = 2(mod p)

MycTtb n = pt.

2P%42P = 0(mod p)

2°(1 + 2%) = 0(mod p)

2'=-1(mod p)

C Apyroii CTOPOHbI, U3 TeX *Ke paBeHCTB 1 1 2

2= (2P)', T.e. T.K. 2° = 2(mod p) ocTaTku OT AeneHuna Ha py 2°'n 2 paBHbl, T.e. 2'=-2(mod p)
4) To ecTb c oaHOM cTOpOHbI 2'=-1(mod p), a ¢ apyroi 2'=-2(mod p), 4TO HEBO3MOKHO Npu p > 2.

5)

NpoTtmsBopeume.
CneposatenbHo, 2" +1 KpaTHO n TonbKo npu n = 1.



3apgava 5.
1) VYpasHeHue x?+ y?+z2+9/16xy = 1 — 370 ypaBHEHME 3NAUNCONAA BPALLEHMA, 3HAYEHMA BCeX Tpex
nepemeHHbIX N0 MOAYNO MeHbLUe 2.
2) Nyctby=x+a,z=x+Db, roe a, b — aecreutenbHble YMcna.
3) x%+y?+z249/16xy =3 %xz + Zl%ax +2bx +a%+b%=1
xy+yz+xz = 3x% + 2ax + 2bx +ab =n

9 .2,.9 2 2 _ —1 _
X :—max+a +b ab=1—-n

1-— —xz—l%ax—az—b2+ab:n
MakKcumabHoe 3HaYeHue aocturaetca npu a <=0, a b, x >= 0. Mpu aTom 1 moaynb, aun b
OO/IXKEH ObITb KaK MOXHO MeHbLLUE.

4) HaumeHblimnit Mogynb Npu a u b = 0. Torga x> + y?+z°+9/16xy = 3 %xz =1,

OTKyZa Xy+yz+xz = 3x? = :—3 = 0,842, 4to 1 byAeT OTBETOM.

OtserT: 48/57
3apauva 6.

1) Pewwum 3agayvy B obuiem AN KBagpatos n* n, n > 1. Bbibepem B TabauLe yron 1 packpacum Bce
KNETKM HAaUMHAIOLLMXCA U3 Hero cTonbua, CTPOKM U FaBHOM AMaroHanun 3a UCKAOYEHNEM 3TOM
YIN0BOM KNeTku. NosyyaeTcs HeYTo BpoLe TaKoro (MOKasaH TO/IbKO Yro/l KBaApaTa), 34ech HeT
4ex KNeTok, 06pasyoLLMX NPAMOYTONIbHUK.

PacKkpaweHo 3n-3 KneTku.

2) T[loKarkem, YTo pacKkpacuUTb 6O/bLLIE KNETOK HE MNOAYYUTCS.
Ons Karkao oTMeYeHHOM KNETKM B ee CTPOKe UK B ee cTosibue He 6osblie 0g4HOM OTMEeYeHHOM
KNEeTKM (3a MCKNtoYeHMeM paccmaTpmuBaemolt). Toraa MoOXHO OoTMeTUTb He 6bonee 2(n—1)+n—-1
=3n — 3 kneTok. [lobMBaeTca MakcMMmasibHan pacKkpacka cnocobom, onmcaHHbIM B NyHKTe 1.
[06aBuTb eLle ogHY KAETKy, YA0BAETBOPSAA NPU 3TOM YC/I0BUIO, HEBO3MOMXKHO.

3) Anan=57ortBeT=57 *3-3=168.

OTgeT: 168

3apava 7.

1) O6uWen3BecTHO, 4TO METOAOM ABOMYHOIO NOMCKA MOXHO YraAaTb HaTypanbHoe 4ncno ot 1 o M
3a |log, M| Bonpocos. Toraa, 4To6bl OAHO3HAYHO Y3HATb MPABAY, HY}KHO KaX /bl BONPOC
3ajaTb no KpaiiHel mepe |[cn| + 1 pas, rae n — KOAMYECTBO BOMPOCOB.

2) Toectbn = |log, M]|(lcn] + 1).

Uognm —1=(len)D

¢ MakeumanbHo npu ch = |cn] + 0, (9)
——>cn
llog, M|
1

— >

llog, M|

To ectb ¢ ctpemutea Kk 1/[log, M|
OTBET: 3TO BO3MOXHO Npw ¢ cTpemautemes K 1/[log, M]. B Takom cnydae MOXHO BOCMO/b30BaTLCA
BUHAPHBIM NMOMCKOM, B KaXKJ,0M BOMPOCE YTOUHAA BCE UCXOAbI, BOSMOXHbIE B NPeAblayLLunX BONpocax.



