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 K] 4 3 Cymma

0 18 20 20 0 98

L Ne3

1) Ou4esudHO, YUMo OKPYHHOCMb, ONUCAHHASA 0Koa0 AOB nepeceyem umeHHO cmopoHsl AD u BC.

2) Yeon BCA = y20n BDC no ycnosuto, yeon BDC = yeon BAC u3 enucaHHocmu ABCD => y2ona BCA =
yaon BAC

3) BAOL — enucaHHbIli no nocmpoeHuto => ye2os BAC = yeon OLC, Ho yeon BCA = yzon BAC
3Hayum yzon BCA = y2on OLC => mpeyzaonbHuK OLC pagHobedpeHHbIl =>LO=0C

4) BAOK — enucaHHbIli no nocmpoeHuro => y2o1 ABD = y2on OKD, u3 enucaHHocmu ABCD y2on ABD =
ya20a OCD 3Ha4yum no mpaH3umusHocmu y20a OCD = y20n1 OKD

5) Yeon BAC = y20n1 BCA = y2on BDC u3 n.1, npu amom yaon BDA = yeon BCA u3 enucaHHocmu ABCD,
3Ha4yum yeon BDA = y2on ODC

6) Toz20a 8 mpeyzonbHUKax OKD u OCD yeon OCD = y2on OKD u yeon ODC = yeon ODK 3Ha4um u
ya20a KOD = y20n1 DOC

7) yeon KOD = yeon DOC & y20n1 ODC = yeon ODK & OD — 06w => mpeyzonbHuku OKD u OCD pagHsi
1o 08yM npuAexauum yaaam u cmopoHe => OK = OC

8) W3 nynkma 2 LO = OC, u3 nyHkma 6 OK = OC, 3Ha4yum OK = OL, 3Hayum OK/OL = 1
Omeem: 1.

No2.

3 ad® + b3 N c3+ b3 N ad®+¢3
" 8ab+9—¢? 8h+9—a? 8ac+9 - b2

Paccmompum kaxcdoe cnazaemoe. a® + b3 = (a + b)(a? — ab + b?)

(a+b)?

3amemum, ymo a* — ab + b? > . [elicmsumesnbHo, 0OMHOMUM Ha 4, pacKpoem CKobKuU u

npusedem nooobHsie:

3a? — 6ab + 3b% = 3(a + b)? = 0 PagHocunbHO ucmuHe.

2
Mo HepaseHcMBY 0 cpedHux 015 a,b >=0 ab<= (a:b) , 3Hayum 8ab<=2(a + b)?

9—-c?=0B-c)3+c)=(a+bh)@B+c),.ka+b+c=3

a3+b3 (a+b)3 (a+b)3 (a+b)?
8ab+9-c2 ~ 4(8ab+9—c2) ~ 4(2(a+b)2+(a+b)(3+c)) T 4(2(a+b)+(3+c))

Toz0a


moonstyle
Штамп


(Cokpamum Ha a+b yucaumens U 3HAMeHamMerb)

Toz0da o HepaseHcmasy KbLL dna dpobeli:

a®+ b3 c3+ b3 a3+ c3
- 8ab+9—cz+8¢:b+9—a2+8ac+9—b2
- (a + b)? N (c + b)? N (a + ¢)?
" 4(2(a+b)+B+c) 4(2(c+b)+B+a) 4(2(a+c)+(3+b))
4(a+b +c)?

24(2(a+b)+(3+c)+2(c+b)+(3+a)+2(a+c)+(3+b))
_ (a+b+c)* 9 3
" 5(a+b+c)+9 24 8

MuHumym 8ocmueaemcs npu a=b=c=1:

13413 13+13 13413 6

8+9—-12 8+9-12 8+9-12 16

3
8

Neo4
lMepenuwem 4Yucnao x 8 decaAMUYHOM 8uode:

x=40*3+41*3+,,,+410n*3+410n+2*2+410n+3*3+410n+4*2+410n+5
— 410n+1 —1+ 410n+2 *2 + 410n+3 * 3+ 410n+4 *2 + 410n+5
= 410n+1(1 + 8 + 48 + 128 + 256) — 1 = 410"+1 x 441 — 1
— (210n+1 *21 — 1)(210n+1 *21 — 1)

HOA(2107+1 x 21 — 1; 2107+ % 21 + 1) =HOA(2; 21°™*1 % 21 — 1)=1 MocKkonbKy Baca e pasnoxeHuu
M0Ay4UA MOALKO 080 PA3AUYHbIX TPOCMbIX, 0 08€ CKOOKU 83GUMHO NpOoCmMbl, 3HA4YUM Kamc0asa u3 CKoObok
— cmereHb NPoCcmozo Yucaa.

210" %42 —1 = ¢

210m 4 42 +1 = pt
3amemum, ymo 210M x 42 = 1024™ * 42 = (41 * 25 — 1)" * (41 + 1) = (—1)"*(mod 41)
3Hayum o00Ha u3 ckobok denumca Ha 41, nockoneky (-1)*n = +-1 (mod41)

1) n—HeuémHoe. To20a 210" x 42 + 1= (41 %25—1)"* (41 + 1) + 1 = 42*41% x t - 41. To20a
cmeneHb NPOCMo20 Yucaa deaumca Ha 41, Ho He deaumcsa Ha 4112, 3Hayum sma cKobKa 8
moy4Hocmu 41, omKyda emopas ckobka 39, HO 3mo He cmerneHb NPOCMOo20 — NPomusopeYue

2) n-—uémHoe. To2da 21%" x 42 — 1 = (41 %25 —1)" % (41 + 1) — 1 = 42*41? x t +41. To2da
cmeneHb NPOCMo20 Yucaa deaumca Ha 41, Ho He deaumcsa Ha 4112, 3Ha4um sma cKobKa 8
moyHocmu 41, omKyda emopas ckobka 43, ymo Ham nodxodum. Halidem u3 amoeao ycaosus n

2107 « 42 — 1 = 41 paBHocunbHO 21%" = 1 paBHOCHIBLHO N = 0.
OtBeT:n = 0.

Nel.



1) Ortsert: 1051.

2) bByaem goKasbiBaTb MO MHAYKUUM CeayiolLee YyTBepKaAeHMe: B nosocke 1*n, n>=4 & n —
yeTHoe, AenAlleeca Ha 4 MMHMMaNbHOE KOMYEeCTBO PULLIEK, KOTOPbIE HYXKHO NOCTaBUTb, XOTA
6bl n/2+1.

3) bBasa: n=4.0 nocrtaBuUTb, O4€BUAHO, HENb3A, 1 NOCTaBUTb B OA4HY M3 KPaMHUX HENb3A, TaK KaK
ANA ABYX cOCeAHMX MOAyab pa3HocTu byaeT 1. [lBe nocTaBUTb He Yyepe3 1 Hesb3si, MOCKO/bKY
6yneT ase coceHUX, B KOTOPbIX HanucaHo 2 uau 0. [1Be nocTtaBuTb Yepes 1 ToxKe Henb3s,
NMOCKONbKY ByAeT KneTka B KoTopon HanucaH 0. 3 NOCTaBUTb MOMKHO — U 3TO MUHUMYM, NpPU
3tom 3=4/2+1 — ucTuHa

Mpumep Ha 4:

® ¢'3 ¢

4) Mepexoa: MycTb ana N06Oro YeTHoro uncia KpatHoro 4 <=k mmHumanbHo paccrasnsem k/2+1
duwekK. JoKarkem, 4To Ha nonocke 1*(k+4) mbl moxkem pacctasutb (k+4)/2+1= k/2+3 ¢puwkm n
3T0 6yAeT MUHUMYM.

5)

XoTs 6bl MO OAHOM C KaXKA0ro Kpas NOCTaBUTb HYXHO, MOCKO/IbKY Toraa 6yayT ABe cocefHUe KNETKN,
ON19 KOTOPbIX MOAY/1b PAa3HOCTM PaBeH YUCAY KIETOK.

[lBe NOCTaBUTb MOXKHO: AaBaliTe cHa4Yana No MHAYKLMOHHOMY NPeano/oKeHUIO 3aCTaBUM BHYTPEHHIO
Nnosiocky, He 6onee 1 Kpasa byaeT 6€3 GULIKM — K TOMY Kpato NPUCTAaBMM YEPHYHO KNeTKyY, a B
3aMblKaloLLEM HUYEro CTaBUTb He Byaem. A ¢ ApYroi CTOPOHbI Mbl K BHYTPEHHEN NOJIOCKE NMPUCTaBUM
6enyto, a Ha camblli Kpait nocTaBMM OULLKY. Toraa AN BHYTPEHHEN NONOCKU YCOBME BbINOAHEHO,
MOCKOJ/IbKY PAa3HOCTU HE U3MEHUINCH ,a A/1A ABYX BHELUHMX YC/I0BUA BbIMOJIHAIOTCA, MOCKOJIbKY Y HUX
OT/INYHbIE OTO BCEX YMC/IA HANUCaHbl — YUCI0 KNETOK U YNCI0 BCEX KIETOK -2, U TaKME 3HaYeHUs BO
BHYTPEHHEN He NPMHUMALOTCA.

Taknum o6pasom, Ana N1060I HeTHON NONOCKU ANMHBI N KPAaTHOIO 4 MUHUMaNbHOE Yncno duek n/2+1,
a 3HauuT gna n=2100 oteet 1051.

Ne5

Ecnn yncno k MOSKHO NONYy4YnUTBb, TO OHO noaydaetca Kak k = (6n + 1)a, + (bn + 4)a, + (bn + 7)a; +
(6bn+10)a, = 6nY;,a; + a; + 4a, + 7a; + 10ay, roe
a; TpUuHaAIeXKUT N C HyJIeM U 03HaYaeT KOJIMYECTBO B3SIThIX MOHET JJaHHOTO THUIIA

Nioboe k MmoKHO NpeacTaBuTh B BUAe 6nl+x, Toraa | = Z?zl a;,ax=aq +4a, +7a3 + 10a,.

Torpa HyXHO HaNTU MMHMMaNbHbIE |, X TaKne, YTo CyLWwecTBytoT ai 1 BbINONHAIOTCA AAHHbIe paBeHCTBAa.




