1.

Oaumnuaga mkoapbHukoB CII6I'Y mo maremaTtuke.

BakJsrounTtenbHbrii atan. 2020/2021 yuyebusiii rox. 10 — 11 kJaccsl.

B mekoropeix kiaerkax mosgocku 1 x 2100 mocraBieHo mo omHON dunike. B Kaykayio u3 MyCTHIX
KJIETOK 3aIIMCBIBAETCS YHCJIO, PABHOE MOJIYJII0 PA3HOCTH KOJIMYECTBA (DUITIEK CJIeBa U CIIPaBa OT TOit
KJieTku. VI3BecTHO, 4TO BCe 3alMCaHHble YUC/Ia Pa3InydHbl U OTJIUYHBI OT Hy/d. Kakoe HamMeHnbIee

KOJIMYeCTBO CbI/H_HeK MOXKeT OBITD pacCTaBJICHO B KJIETKAX !

[Tonoxxurenbable Yncaa a,b, ¢ TakoBbl, 4TO a + b 4 ¢ = 3. HaiiinTe MUHNMaJIbHOE 3HAYEHIE BBIPA-

ZKCHIA 3 3 3 3 3 3
a’+b b° + ¢ c+a

:8ab+9—02+8bc+9—a2+80a+9—62'

Jwnaronasu Brmcanaoro derbipexyrosbanka A BC' D nepecekarorcs B Touke O. [Tycts K u L — Toukn
Iepecevenns OMMCcaHHoOl OKpyzKHOCTH Tpeyroybauka AOB ¢ npaymbivu AD u BC' cOOTBETCTBEHHO.
Haiiaure oraomenne OK : OL, ecin ussectho, uro ZBCA = ZBDC.

Ha nocke nammcano wuciao 12320. Ilera npurmcan k wemy cupasa 10n + 1 Tpoek, rjie n — HeOT-
puIaTeIbHOe IeJIoe 9rucjIo. Bacs moymMast, 9To 9TO YeTBepUYHAas 3alliCh HATYPAJIBLHOTO JHCIa T, 1
PA3JIOKUIT T HA TPOCThie MHOKHUTETN. OKA3a/I10Ch, 9TO CPeJIu HUX POBHO JBa pa3audHbIX. [Ipu Kakux

7, 3TO BO3MOZKHO?

B crpane Jlumonnu B oOpallleHUU KCIIOJIB3YIOTCSI MOHETHI JTOCTOMHCTBOM 6m + 1, 6n + 4, 6n + 7 n
6n + 10 nmmacTpos, rjie n — HATypaJbHOe 9uca0. ZKUTeIb cTpaHbl 3alie/l B OaHK, He UMed Ipu cede

HaJIMIHBIX JeHer. Kakyio HauboIbIyo cyMMy eMy He CMOT'YT BbIIAThH B Oanke?



1 2 3 4 5 Cymma
20 15 20 20 0 75

Nel

3amMeTuM, UTO /iBe MyCThble KJIeTKHA He MOTYT HaXOUTbCS PSZIOM, TaK KakK urcsa, KOTOpble B HUX
3anuIIyT OyAyT paBHbl — Ha MOOCKY MocTaB/eHbl XoTs 0b1 1050 duriek. Ho Torga cBo60gHBIX
K/1eToK Toxke 1050 — MpUCYTCTBYIOT BCe BO3MOXXHbIe pasHOCTH OT 1 1o 1050. Ho 3ameTum uTo,
Pa3HOCTH BCeryla OJHOM YeTHOCTH, T.K. Ec/ii c/ieBa yMeHbIIIUThL KOMUeCcTBO ¢uiliek Ha k,To cripaBa ux
KOJTMYEeCTBO YBeTMUUTCS Ha K,UTOTO pa3HOCTh U3MeHUThCS Ha 2K. — BO3MOXKHBIX pa3HOCTel He Gosiee
n/2(T.k O He pa3pellieH) ,rje N — KOJIMUeCTBO (pulliek(ecsiM n — HeYeTHO — OKpYIvisieM BHU3). Torza
CBOOO/IHBIX MECT I0JDKHO OBITH He 6osee 1/3 ot o6Iriero umc/ia MeCT, TaK KakK TaM I0/DKHBI ObITh
3amnucaHbl He 6osiee n/2 pa3HoCTel Torja PUILKK 3aHUMaroT He MeHee 2/3 mecT = 1400 ot 2100 mecT.
[Tpumep, Korzma Takoe paboTtaeT:0 — MyCThie MecCTa, . - (PUIITKH.

0.0.0.0 -700 nyctbix mecT 1 700 ¢uiiek cCooTBeTCTBeHHO(UepeayoTCs)

1 octaBivecs 700 K1eToK (PUILIKH.

OtBet:1400

Ne3

Taxk kak yrosn BCA = yriny BDC, To uM e paBHbl yryibl ADB, CAB, Tak Kak OnuparoTCs Ha Te Xe
nyru. Takxke 3ametum, uto yron OLB = yriny CAB Tak kak ueTbipexyronbHUK AKLB BrivicaHHbIN, U
9TH YIVIbI ONUPAIOTCA Ha OfHY Ayry. Tak kak yron CAB = ymy BCA — yron OLB = yrny BCA -
tpeyronbHUK COL — paBHOOeapenHHsii — CO = OL. 3arnoMHMM 3TO.

Tak kak yetbipexyrosbHUK AKLB — Bnmcanssiy, yron AKB = yrmy ABO ,koTopbIi 13-3a
BricanHocty ABCD = yrimy DCO. Ho Torza 3ametuM, uto TpeyronbHUKA DKO u DCO paBHBI 110
AsyMm yriam ODC u KDO u OKD u OCD u cropose DO. Torga KO = OC.

Torzma oTHOLLIEHWe UCKOMBIX OTPe3KOB 1,Tak Kak OHU PaBHBI.

Ortser: 1

Ne4

[TepeBenem 1oyuMBILIMECS YHUCIIO B JECATAUYHYIO CUCTEMY CUMCIIEHUS
A - 3HaK CTerneHu,*- ymMmHOKeHHe, 10n =10*n.

ToJTyyaem:

AN10n + 5) + 2*4A(10n + 4) + 3*4A(10n + 3) + 2*4A(10n + 2) + 3*(4A(10n) + 4A(10n — 1) ... +1)

3ameTtum, uto 3*(4°\(10n)+4/(10n-1) ... +1) = 4°(10n+1)-1 kKak pa3HocThb 10n+1 cTeneHe
BbIHeCeM U3 nosyuuBiierocs ynciaa 4N(10n+1) 3a ckobKy, He BK/IHOUasi MOC/IeAHIO0 -1:

AN(10n+1)*(441) — 1 = 2M(20n+2)*3A2*7A2-1 = (2A(10n + 1)*3*7 — 1)*(2A(10n+1)*3*7+1) no
(hopMysie pa3HOCTH KBaJjpaToB.

Utoro HO]'IyLIHEM, YTO Hallle 4Yrcjio Hpe,E[CTaBI/IMO B BH/e HPOI/IBBE,Z[EHI/IH ABYX HeUYeTHBIX YKcCesl Bhlad
2A(10n+1)*21 — 1 1 2A(10n+1)*21+1.

1024/n*42-1 1 1024 \n*42+1.


moonstyle
Штамп


3aMeTHM, UTO OHM pa3/MyYaloTCs Ha 2 — WX HeueTHbIe Jle/IUTe/TN He repeceKaroTcsi(To eCTh HeT
PaBHBIX Jie/IUTe/eln)

3ametum, uto 1024 cpaBHumoO ¢ 40 110 mozysro 41.

paccmotpum n=0:

41*43 — nopgxomuT,TaK Kak 41 v 43 npocTsle.

= - He paBHO

ITycte n != 0,Torga 1024 n*42+1 kparHo 41,Ho Torga 1024An*42-1 He kpatHO 41,T.K. pa3HOCTb 2.
Torga ecin 1024/n*42+1 He aBnsieTcs creneHbto 41 win 1024/An*42-1 He mpocToe, TO Takoe N He
TIOXOUT, T.K Oosiee 2 pa3IUUHbBIX JeIUTeseH.

3ameTtum, uto 1024/ \n*42+1 He siBfsieTCs cTerneHbto 41,110 nocieqHel udpe,T.K. mocieqHss uudpa 41
1 - nocnepussa uugpa 1024/ n*42 =0 ,HO OHO He JeIUTCS Ha 5.

3HauuT n=0, e AMHCTBEHHBIM BO3MOKHbIN BapUaHT.

Otset: n=0.

Ne2

Bocnonb3yemcst metogom LTypma.

Bbynem nBurath a u b HaBcTpeuy Apyr-Apyry C COXpaHeHHEeM CYyMMBbI:

PaccMmoTpuM miepBoe cyiaraeMoe.

3ameTuM, uto a’\3+bA3 = (a+b)(a’\2-ab+bA2), cymma const, Ipor3BeJieHre Bo3pacTaeT, CyMMa
KBa/IpaToB yObIBaeT, Toraa a’\2-ab+bA2 = (a+b)A2 — 3ab — yOniBaer.

B 3HameTesie HaXOUTCS TIPOU3Be/ieHHe ab, KOTOpOoe BO3pacTaeT — TEepBOe CaraeMoe yObIBaerT.

PaccMoTpuM ocTaBLIMeCs ABa C/laraeMbIX.

3aMeTHM, UTO OTHOCUTE/IbHO a W b, OHM CUMMEeTPHUUHBI — KOTZIa MBI TIPUBEZIEM UX K 00ITIeMy
3HaMeHarTeJIr0, UX MO)KHO pa30UTh Ha Mapbl COOTBETCBYIOMIMX (CUMMETPUYHBIX OTHOCUTENIBHO a U b
C/laraeMbix) KOTOPBIE SIBJISIFOTCS Pa3/IMUHBIMU CTeTIeHsIMU IOMHO>KeHHBIMU Ha Ko3(duliieHT. Ho MbI
3HaeM, YTO CUMMeTpPHYHbIe CTereHHble GYHKLUU IPU JBMKEHUU C COXpaHEHHEeM CyMMbI —
yMeHbILIAITCS(T.K. UTOroBoe 3HaueHue Oosbine 0) Toraa ocTanoch MOHATH, UTO 3HAMEHATe/Tb
yBemuuucs. Ho 3To Tak,Tak Kak 3HaMeHaTte/ib uMeeT BU/, (8bc+9-a/2)*(8ac+9-b/2), npu cOmrkeHnu a
u b MHOXUTE NMPUOMU3ATCSA APYT K IPYTy C COXpaHEHWEM CYMMbI — OH YBEJTMUUTBCS — CyMMa
3TUX [IBYX C/IaraeMbIX YMEHBIIUTHCS .

Torga MbI J0Ka3a/1u,uTo TIpU COMDKeHNU a U b BhIpaskeHHe A — yMeHBITIaeTCsl.

Torga rnpypaBHsieM a U b ¥ pPOBHO TaKMMU >Ke PACCYK/IeHUsIMU TIpUpaBHsieM K HUM c. Torza min
JOCTUTaeTCsi Mpy a=b=c

N paBen: 3/8

OtBeT:3/8



