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Onna 3a1a4da 0 HaX0XK IeHn (PaJbIInBON MOHETLI

. A. Muxaaun . M. Hukouos

3amMeTka nocssmena permennto 3agadu 10.10 w3 zagavnmka «Marema-
THUYIECKOI'O IIPOCBEUICHUA» 1 POACTBEHHEIM BOIIPOCaM.

Haseproe, kaxabiil, KTO y9aCTBOBAJI B Pab0OTe MATEMATUIECKUX KDY K-
KOB, UMEJ N0 CO CACTYIOMEN 3a  aYen:

3adymarno namypasvroe wucao, menvuiee 1024, Ha xkaxcdoili sonpoc om-
8euaiom «day uAu «Hemy. 30 KAKOE MUHUMAALBHOE UUCAO BONPOCOE MONCHO
yeadams 3adymannoe wucao?

ITO TUNWYHBLIA MPUMEP 3a0a<h HA TEMbl TEOPUH HH(POPMAIWH, KOTIA
pedb UAeT O TOM, ITOOBI U3BJAEYbL MAKCUMyM WH(POPMAIMEA U3 HEKOTOPOrO
coobuienus (B JAHHOM CJIy9ae — COBOKYIHOCTH OTBETOB HA BOnpockr). Cyie-
CTBYET TEJBIA KIACC 32037 TAKOTO POAa, KOTOPHIE He TPEOYIOT CIeIUaTbHBIX
BHAHUM, HO XOPOIIO NeMOHCTPUPYIOT WAEH TEOPUU HHMOPMAIAKL: STO 3aaTh
0 HAXOXJeHUU (PATBIIUBON MOHETHI.

IlycTe mamO HECKONIBKO MOHET, W CPeAM HUX OJHA MOHETa (PAJbIIUBAL, 3
OCTANBLHBIE HACTOAIINE, IIPATEM BCE HACTOAIIME — O JUHAKOBOT'O BeCa, a (halb-
mmBasg — APyroro seca. TpebyeTcs HAUTU AITOPUTM, TAPAHTUPYIOIIUY OTpe-
JeJIeHune Cl:)aJH;HIHBOﬁ MOHETBHI 3a MUHUMAJBHOE KOJIUYIECCTBO BBBQHII/IBa.HI/Iﬁ Ha
JaIleIHBEIX BecaX 0€3 rupb. B HEKOTOPBHIX 3aadaX U3BECTEH OMHOCUMENLb-
noitli 6ec QaIbIIMBOY MOHETHL (T.e€. Jerde OHA WM TsXKelee HACTOALIMX), B
HEKOTOPBIX HET; B MOCIEAHEM CJIy9ae WHOTAA TPeOyeTca OmpefequTh ee OT-
HOCHTEJIbHBLIA BEC, MHOT A HET.

Ecmu pasauia B Bece MeX 1y (hadbIIABON U HACTOAIIEH MOHETAMEI MEHDIIIE
MUWHVMAJBHOT'O BECA MOHETHI, TO PE3YJAbTAT B3BCIIUBAHUA, IIPU KOTOPOM HA
JAIIKAX JEXAT PA3HOE TMCA0 MOHET, ONPEAEICH OJHO3HATHO, M MOXHO ITPOBO-
IUTDL JUIIL TAKWE B3BENIUBAHUA, KOTAa TUCJAO MOHET Ha, JalllKaX OJAMHAKOBO.
06 »Tou cuTyanuu u MOUAET Petb.

Pa,BJII/I‘IHbIe THUIIBI 34049 Ha B3BEUIMBAHUEC PACCMOTPEHBI B KHUTE A M n
1. M. frnomos «BeposaTuocts u undopmarmsay [1, c. 146-163]. Haubonbiuee
BHUMAHUE yAEMCHO CAEAYIOMIEMY CIy9daio: Cpelu HECKOJIbKUX MOHET 33 HaHW-
MEHBIIIEEC YUCJIO B3BeHII/IBaHI/Iﬁ Ha.ﬁTH Cl:)aJH)HH/IByIO MOHETY " OIIpeneJnTh ee

Pen. A. fI. Kanean-Bemnos, B. P. ®peuxun

MaTemaTu4eckoe npocseyeHune, cep. 3, sbin. 11, 2007(149-158)
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oTHOCHTENbHEIN Bec [1, ¢. 157-162]. Ilokasano, 9T0 3a 1 B3BEIIMBAHUU HTO
MOXHO CAEIATH B TOM M TOJBKO TOM CIytHae, KOT'Ja KOJUYIECTBO MOHET HE
6oabiie (3" — 3)/2. OTcooa BHITEKAET PEIIEHUe XOPOIIO U3BECTHOU B (DOJIbK-
Jope 3agaqm [2, c. 10-11, 3agaga 6a):

Cpedu 12 monem umeemca 1 darpbuwugas, npuuem Heu3eecmuo, Ae2ue ona
UAY MANCEREE. 30 MPU 638CUWUBAHUS HYHCHO onpedesumb Gaibwusyro More-
MYy U ee OMHOCUMERLHBIT Gec.

B uzsecTrOM cbopruke 1. O. xaapckoro, H. H. Yernnosa u Y. M. frao-
Ma [2, c. 11] B KadecTBe HepeUeHHON ObLIA MOCTABICHA TaKasd 3a4ada (HOMEp
66): cpean HECKOABKMX MOHET HAUTH €UHCTBEHHYIO (hATBIIMBYIO 38 HAMMEHD-
niee 9rCiI0 B3BEIUBAHWUU, €CIM HEM3BECTEH OTHOCUTENBHBIU BeC (PAIbITUBOU
MOHETHI U He TPeGyeTcs ero onpeneanTh. ABTOpaM HACTOAIIEH CTATHU Yia-
JOCH PEMINTDb BTY 334a49y. MBI MOKaXeM caeayiolee:

Marcumasvroe wucio MOHEM, U3 KOMOPLIT MOHCHO HATIMU Hasbwusyio 3a
n e3eewusanull, ne onpedeass ee ommocumeavrvili éec, pasno (3" — 1)/2.

ITOT pe3yabTaT MOKAaALIBaICA B 1994 T. Ha HayIHOM KOH(pEpEHITU
wkoasHNKOB «Ilomcky (mpencegarens oprxkomurera A. fl. Kanens-Benos, na-
yaub pykosoguTens paborer C. M. Komapos). Mer 6aarogapasr T. Kompa-
3y n A. fI. Karnenn-BenoBy 3a monesnoe o6cyxkaenne. JacTs MaTepuaia 3TON
cTaTbu onyOaukoBaHa B 3aMeTke [3]. [ moaHOTH Ma3noxenus pax sagad (1,
2, 1, 4) mosropser 3anawm w3 kaurm A. M. u U. M. fIrnomos [1]. ABTopsr
oxarogapar pegakTopoB cratbu A. f. Kawens-Benosa u B. P. ©penkuna 3a
MPEIOCTABICHHBIA JOMOTHATEILHEIT MATEPHUA.

1. IIPOCTEVMINVE CJYYAU
Harxmem ¢ 60ee mpocToro Bonpoca. [llupoko u3secTHa creayoman 3a1ata;

3AMAYA 1. Jano 3" monem, u3 nuz odna Pasvwusas. 3a KaKoe MUHU-
MAABHOE UUCAO 63BEWUBARUT, MONCHO HAUMU PAALWUBYIO MOHEMY, ECAl U3-
BECTIHO, YN0 OHA TMANCCAEE HACTIOAUUT T

PEmEHUE. lloxaxem, 9T0 ecau 6ce2o monem 3", mo npu u36ecmuom om-
HOCUMEALHOM BECE MONHCHO HATMU HOsbWUSYI0 MOHEMY 30 T 636EUUEAHUT.
Ecau xoasuuecmeo monem 6oavwe 3", mo n 63sewusanuti Hedocmamouno.
AMOM PE3YALTNAM HE 3ABUCUM, O HAAUUUL JONOAHUMEALHBIT, 306CIOMO Ha-
CTNOAUNUT MOHEM.

[Iposenem muaykIHMIo o n. Caydau n = 0 rpusmagen. [lycts n > 0 u qus
n — 1 yTBepxk geHume BepHO. Pazo6beM MOHETEI Ha TPU TPyIH 00 371 MomeT
B KaX IOV ¥ B3BeCHM mepBhie aBe. Ecam Beca paBHBI, TO GHAJLIINBAA MOHET, —
B OCTABIIEUCA Kyde. B MpPOTUBHOM caydae, ecan adblIUBasg Jerde, TO OHA B
foJee Jerkon TPyIIe, a eCId TAxXedee — B 0OoJee TAXKeJION. B 1060M CiIy-
Tae [OCJEe IEPBOTO B3BEUIWBAHUA IPYNIIA MOHET, CPEIN KOTOPLIX UAET MOUCK,
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YMEHBITWIACH B TPU Pa3a. SHATAT, 33 7 B3BCIMUBAHUN (DATLIIMBYIO MOHETY
HAUTH MOXHO.

[Mokaxem, 9T0 Heab3s 0OOUTHCH MEHBIIUM YMCIOM B3BemmBanun. IlycTs
y HAC €CThb k MOJO3PUTENHHBIX MOHET (M3 KOTODBHIX HAJO ONPEAEINTH halb-
IIUBYIO) ¥, MOXET OBITh, CKOJBKO-TO MOHET, PO KOTOPHIE MbI 3HAEM, ITO OHU
HacTosAmpe. JJocTaTOYHO MOKA3aTh, 9TO MOCIE JI0O0T0 B3BEITUBAHUA KOTMIE-
CTBO TOMO3PUTEILHBIX MOHET MOXET YMEHBLIIUTLCA He GOMee TeM BTPOe.

Beero umeercsa k BapmanTOB (K BOBMOXHBIX HOMEDOB (GATBUIMBON MOHE-
Tel.) Kaxgoe B3BeIMBAaHUE UMEET TPU BO3MOXKHBIX UCXOa ([EPEBECUIa TeBast
JAlIKa, [EPEBECHIA MPAaBasd, YPABHOBECWINCH). PasHBIM MCXOJaM OTBEHAOT
pasubie BapuaHThL. TakuMm 06pa3oM, BAPUAHTHI JeIATCA Ha Tpu rpynmel. O -
HA 73 TPYII COAECPXKUT HE MEHBIIE TPETU OT MCXOMAHOIO YUCAA BAPUAHTOB,
OTKY/Za U CIeAyeT AOKA3LIBAEMOE YTBEDXK JCHUE.

SHAYUTENBHO CJIOKHEE CPEAU HECKOJbKUX MOHET HAUTHU (PAIBITUBYIO, €CIAU
HEU3BECTEH €€ OTHOCUTEILHBLIN BEC.

SATAYA 2. Joxaxcume caecdyoujue ymeeprcoenus.

a) Feau wucao monem ne menvwe (3"+1)/2, mo 3a n e3sewusanuti neavsa
HatUmu Gasvwusyro MOKEMy, Y3nas NPu 3MOM €€ OTHOCUMEAbHbIT 8eC, dadce
ECAU UMEETNCA HEKOMOPOE KOAUNECTNEO JONOARUMEADHBLE HACTLOAUUL MOHEM.

6) Ecau wucao monem ne menvwe (3" —1)/2 u nem donoanumensvuvls na-
CTOAWUT MOHEM, MO 3G N 836EUWUBAHUT, HEAB3A HATMU Hasbwusy mowemy,
Y3HAB NPU IMNOM €€ OMHOCUMEIbHbIT Bec.

PEMEHUE. a) Cayuau n = 0 Tpusmasen. Ilyctes n > 0 u gas n — 1 yTse-
px aenue BepHO. [locje mepBOro B3BEIIMBAHUA BO3MOXHBI [BE CATYAITUH.

1) Ocramocs we meree (3"~ ! 4 1)/2 meucnoabzosanaerx Morer. Torma B
CAytdae PABHOBECHUA BCE OHU MOAO3PUTEIBHEL, U MO MPEATION0KEHUIO WH IYKITUH
OoCTaBIINXCA 1 — 1 B3BelHHBaHHfI HE XBATUT.

2) Bapemenst 6oaee wem 37! momer. B cryuae mepaBHOBecma siofas m3
HUX MOXKET 0Ka3aThCA GaJbmmBon. Toraa, kKak mokasaHo B 3aaate 1, 3a ocTas-
mueca 1 — | B3BEMMBAHUY (DASBIIUBYI HEBO3MOXHO ONPENEIUTh (1axe npu
U3BECTHOM OTHOCUTEILHOM BECE), ¥ HTO PACCY K ICHUE He 3aBUCUT OT HAJMIAA
JTOIOJHUTEABHBIX HACTOALIMX MOHET. Y TBEPXKICHUE a) JOKA3ZAHO.

6) Caysan n = 0 Tpusumanen. [lycts n > 0 u gasx n — 1 yTBepxaeHue
Bepmo. [locne mepBoro B3BEMMBAHNA BO3MOXHBI CASAYIONIAE CATYAITNH.

1) Ocranocs we meree (3”1 4 1)/2 meucnoabzosaruerx Morer. Torma B
CIydae PABHOBECWsA BCE OHU MONO3PUTEIBHBI, U COTVIACHO PE3YAbTATY II. )
OCTABIIMXCA 7 — | B3BEIIMBAHUU HE XBATHUT.

2) Bspemeno me menee 3"~ momer. Ho Ha wamkax paBHOE KOTHTECTBO
MOHET, TIO3TOMY KOJIMYECTBO B3BENICHHLIX WETHO W, 3HAYMMAT, Goabme 371,
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B cayuae HepaBHOBecus Bce OHU TOAO3PUTENBHEI, U, B CUIY PE3yAbTATA 33,1a-
um 1, ocTaBmuxcsa n — 1 B3BEUIMBAHUY HE XBATUT. Y TBEpXK JeHUE 0) TOKA3AHO.

Tem He menee, ecau n > 1 u xoauuecmso monwem paswo (3" —1)/2, mo
3a n 83sewuBaRUL MONCHO onpedeaumsb Paavwiusyro (He onpedesss ee om-
nocumeavnbiti sec). Ecau oce woauuecmeo monem menvuwe (3" — 1)/2, mo
MONCHO ONpedesumsp U OMHOCUMEbHbI 6ec. ITO OyJeT MOKa3aHO B pPas-
meqe 2.

Coobpaxenns, CBA3AHHBIE ¢ HOACICTOM YHCIA UCXO0B B3BCMIMBAHUA, TI0-
3BOJIAIOT IPUATHU K ONTAMAILHBEIM AJCOPUTMAM HAXOXK JCHUA (DATLIIMBOR MO-
Herol. Hamo Tak mogbmpaTh B3BEIIMBAHWA HA KAXKJIOM Iare, ITOOBI KOJIW-
9IC€CTBO BAPDMAHTOB, OTBCYIAIOMUX TPEM BO3MOXHBIM MUCXOO4aM, OCJIANJI0CH MaK-
CHMAJILHO PABHOMEPHO. TaK MOXHO IPHAYMATHL AICOPUTM, IPHUBEICHHLIA B
paszene 2, m 10Ka3aTh ONEHKY U3 Pa3ena J.

YIPAKHEHUE 1. a) Ilokaxwure, aTo B 33a1347€ 0 12 MoHEeTaX (CM. HAIAIO
CTATHU) IPU [EPBOM B3BELUIMBAHUY HEOOXOAMMO MOJOKKUTHL Ha Halmky no 4
MOHETEHI, & 4 OCTABUTH HEB3BEIICHHBIMIL.

6) [lokaxure eduncmeennocms (C TOTHOCTHIO JO MEPEHYMEPAIAA MOHET)
aJITOpPUTMa, M3 3ama4m 1.

2. TTOATOTOBUTEJLHBIE 3ATAYN
Ham moTpebyeTcs HECKOIBKO YCIOKHEHHBIA BAPUAHT 3aga4u 1:

3AIAYA 1. Janwo 3" mowem, uz nux oona Pasvwusas. 36 Kaxoe Munu-
MAABHOE YUCAO B36CUUBAHUTE MOKCHO HATUMU PAAbUWUBCYIO MOHEMY, CCAU NPO
KANCOYI0 MOHEMY UZBECTNHO, KAKOS OKANCEMCA €€ OMHOCUMEAbHBI 6EC 8 CAY-
uae, ecat onG Pasbwusas?

PEmEHUE. OTeer cuosa n. Caydan n = 0 rpusmaguen. [[poBemqem waIYK-
TuBHBIN mepexox oT 1 — 1 k n. Bece 3" mMoHeT pacnamaroTcs Ha JBe DPYIIILL
WIETKYIO» W («TAXKEAYIO». B OJHON U3 3>TUX TPYII G€THOE KOJUIECTBO MOHET,
B Apyroi mewernoe. OTioxXEM B cTOpoHY 3" ! MOHeT, mpmUeM B IEpBYIO
ovepenb OyaeM OTKIAJABIBATEL U3 «HEYeTHOW» Tpynmnsl. [lociae sToro y Hac B
KAaX/OU T'PYIIEe OCTAHETCSA Y€THOE TUCIO MOHET (BO3MOXHO, B «HEIETHOW)
ocranercs (). Temeps kax 1yi0 IPyNIy pa3geauM IOMOIAM MEXAY IBYMs Talll-
KaMu BeCOB. ECIn wanky ypaBHOBECUINCE, TO (haIbIIMBAA MOHETA, Cpegu 37 ©
OTIOXKEHHBIX, ¥ TIO0 TPEJIOJOKECHAI0 WHAYKIIUN MBI HAWJEM €€ 33 OCTABIINECS
n — 1 B3BemwmBanuu. Ecam Galku He ypaBHOBECHINCH, TO (PATLITABAIL MOHE-
Ta — AuGO CPeIu «IETKUX» MOHET C JErKOW HAIlKU, JUGO CPENU «TAKEIBIX» C
TH)KeJIOEI. HOAO3pHTeHbeIe MOHETHI COCTABJIAOT IMOJOBUHY OT B3BEIICHHBIX,
T.e. Bcero ux 377!, ¥ 0 IPeAmOIOKeHIO WEAYKINY HAM IOTPe6yeTc ele He
6omee n — 1 B3pemmBamuu. HemocTaTOMHOCTS MEHBIIETO MUCIA B3BEIIVBAHUN
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(maxe TpU HATAYWA NOMOMIHUTEABLHBIX HACTOALIMX MOHET) NOKA3BIBAETCSA TaK
Xe, KaK B 3aaa4e 1.

3AIAYA 3. Ilycme n > 0. Joxaxcume caedyrowue ymseprcienua.

a) ITyemo xoauuecmeo monem pasno (3" —1)/2 u cpedu nuzx 0dna Gasvuu-
saa. Tozda, NoAOKHCUS NPU NEPEOM 636CUWUBANUU HA wawky 6ecos no (371 —
1)/2 monem, moxcro watimu dasvwusyto 3a n 638cwusanuti — He onpedeius
ee ommuocumenvbrvil sec.

6) Ecau umeemcs (3" + 1)/2 monem u odna 3a8edomo wacmoswas, mo
maxxce Jocmamouno n 636ewusanul.

PEmEHUE. [Iycts n = 1. Torga B 1. a) y HAC TOIBKO OJHA MOHETA ((aab-
mwuBas). B m. 6) y HAC 2 HOAO3PUTEIbHBIX MOHETHI, 1 HAcTOAWAA U 1 B3Be-
muBanue. CpaBHUB OJHY U3 MOJO3PUTEIBLHBIX MOHET ¢ HACTOAIIEH, HAUIEM
darbmusyo MoueTy. (MBI He y3HAEM €€ OTHOCUTEIbHBIN BEC, €CaAn (HATbIIH-
Basi MOHETA, OKAXKETCs HEB3BELICHHOM. )

IlycTe Temeps n > 1 m MOKa3bIBAEMBbIE YTBEDPXKICHUSA BEPHBI [id 71 — 1.
JlokaxeM aHAJOTWIHBIE YTBEDPXKACHUS [ 1.

IIYHKT A). [IEPBOE B3BEMUBAHUE. 3aMEeTUM, YTO CIPABELINBO PABEH-
cteo (3" —1)/2 = (3"t —1)/2+ (3"t —1)/2 + (3" ! + 1)/2. Ilomoxum mHa
Kax 1yt damky secos (377! —1)/2 moner.

Cayuat 1.1. Yamku ypaBHOBecHIuCh. Torga ¢aablinBas MOHETA CPeIn
Tex (3”71 + 1)/2 MoHeT, KOTOpBIe MHI He B3BemmBaMH. TaK KaK HMEIOTCS 3a-
BEIOMO HACTOAIIME MOHETHI (BCE OCTAIBHBIE), TI0 MPEATIOI0KEHUIO WH Y KN
MOXKHO HAUTH PATBIIMBYI0 MOHETY 38 OCTABIINECA 1 — | B3BEHIUBAHUM.

Cayuati 1.2. Ilpy nepBoM B3BEIIMBAHUY OLHA U3 YALICK (/I OIPEIEICHHO-
cru, nepas) mepesecura. Torga (37! 4 1)/2 MoHeT, KOTOpEIE MBI HE B3BEITH-
BaJiv, HACTOAIIAE. Ha.3OBeM MOHETBHI Ha JIeBOfI JalrKe «TAXKEJIBIMN» (T. €. ecjn
CPeAU HUX eCTb QaIbIINBasA, TO OHA TAKEJEE), & MOHETHI HA MIPABON UAIIKE —
wierkuMmy. [IpomsBeneM Takoe B3BEIIMBAHME: HA JEBYIO HAIIKY IIOIOKMAM 37 2
HacToammx 1 (372 —1)/2 (TAKETbIX» MOHET, & Ha TPABYIO JamIKy 3" 2 «Tsaxe-
aerx 1 (3772 —1)/2 wrerkux». Kpome »Toro, octaneTca 3" 2 IerKux» MOHET
7 HEKOTOPOe KOIUIECTBO 3aBEIOMO HACTOALIAX.

BTOPOE B3BEMUBAHUE. Cayuat 2.1. Yamku ypaaHOBecmiuch. Torma
(aThIIMBAsg MOHETa Cpeau Tex 3" 2 (IerKux» MOHET, KOTODBIE MBI HE B3Be-
IIABAIK, U, CICAOBATEILHO, OHA Jerde OCTAIbHBEIX. COMMAcHO Pe3yIbTaTy 3a-
ma4qu 1, HaM Temeph XBATUT 1, — 2 B3BEIIUBAHUN, U 3302498, PEIICHA.

Cayuat 2.2. JleBas gamka nepeBecuaa. Torga gaabmmBas MOHETa — WIK
cpemu (3772 —1)/2 «Taxemsix» Ha JeBOH Uamke, wim cpeau (372 —1)/2 «ier-
Kux» Ha mpaBon. Ho Takad cuTyamus BO3MOXHA TIOCJE TIEPBOTO B3BEIIMBAHUI
(3771 —1)/2 momer (Tax Kak MbI TOTAA KiajeM Ha damku mo (3772 — 1)/2
MOHET), U B 3TOM CJIy9ae MO MPEAIOTOKEHUIO WHAYKIUA MOXKHO HAUTH haTb-
IIUBYIO MOHETY 3a 7 — 2 B3BELIMBAHUU. 331343 PEIICHA.
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Cayuai 2.3. llpaBas 4amka mepepecuna. Torga asbuinBas MOHETA CPEIn
Tex 372 (TAXKEIBIX» MOHET, KOTODHIC JeXAT Ha HpaBoll wamke. COIVIACHO
pesyabTaTy 3a4a49u 1, HAM Tenepb XBATUT 71 — 2 B3BEIIMBAHUNA. Y TBEPXK JEHIE
a) MOKA3aHO.

IIyHKT B). [IEPBOE B3BEMMBAHUE. [lonoxuM Ha JeByIO 9AIIKY BECOB
(3771 + 1)/2 mogospurensuEx MomeT, a ma mpasyio (37! — 1)/2 mogospu-
TeJbHBIX W | HACTOAILYO.

Cayuati 1.1. Hamku ypaBaoBecuauck. Torga dgpanbumBas MOHETa, — CPEaN
ocrasmmxca (377! + 1)/2, 1 M0 NPEATONOKEHWIO MHAYKIINN MBI HAWEM €€ 32
n — 1 B3BemMBAHUT (PACHOIATAA HACTOAIIEH MOHETON).

Cayuati 1.2. Hamrku we ypaBHOBecunucsb. CHUMEM ¢ BECOB HACTOAIIYIO MO-
mery. Ha ogHOM w3 €ammexk HAXOAUTCA Y€THOE KOMMYECTBO TONO3PUTEMILHBIX
MOHeT, a Ha Jpyroi medernoe. CHUMEM C «HEUeTHO» Hamku 3" 2 MOHeT,
a OCTAJbHBIE MOHETBI C DTOU YANIKU PACIPEAETUM TTOPOBHY MEXIY [IBYMSI
garrkaMu. MOHETHI ¢ «9eTHOW» FAIIKA TAKKE PACIPEIEIUM TOPOBHY MEX Iy
ABYMs JalllTKaMU.

BTOPOE B3BEMUBAHME. Cuayuat 2.1. Yamku ypaBHOBecmaucb. Tormga
daapmBasg MOHETA — CPeIu OCTABHIIMXCA 3n—2 MOHET, B3ATHIX C «HEIECTHOM»
vamku. MBI 3HaeM, Kakasd daIlka TIepeBecuIa IPY NpPeAbIAYIIeM B3BEIINBa-
HUU — «HEYETHAMY WA «IeTHADy. [103TOMY HAM U3BECTEH OTHOCUTEILHBIN BEC
JasbIUBOU MOHETHI, U COMVIACHO PE3YJAbTATY 3aga4u | MBI HAJIEM €€ Terneph
3a 7 — 2 B3BEIIMBAHUMN.

Cayuati 2.2. Hamku He ypaBHOBECHINCH. Tor1a daabiinBas MOHETa — Cpe-
oW TeX MOHEeT, KOTOpLIE Au00 Mpu 000UX B3BEIINBAHNAX OLLIN HA «TAXKEIOW)
Jarke, Au60 B 000X CIy<Iadx OBLIN HA «Ierkoi». Takux moreT 3" 2. [Ipo ka-
K VIO MBI 3HAEM, KAKUM OKAXKETCA €€ OTHOCUTEABHBIN BEC, €CIU OHA (PATBIITHT-
Bas. CoracHo pesyabTaTy 3aJa4u 1’, HaM Temepb XBATUT 7 — 2 B3BCIINBAHMI.
YrBepxk genue 6) TOKA3AHO.

YTPAYXKHEHUE 2. TlokaxwuTe, ITO MPU AOCTATOTHOM 3aMace HACTOAIINX
MOHET (KAKOM MMEHHO?T) MOXHO omnpejeauThb dasbmuByio cpequ (3" — 1)/2
MOHET U HAUTH €€ OTHOCUTEILHBLIN BEC 33, 1 B3BEITUBAHUM.

3ARAYA 4. Jokaxncume, wmo cpedu (3™ —3)/2 monem 3a n 636ewusanud
MOACHO HATMU Pasvwusyio moremy u onpedeaums ee omuocumeavnvil sec.

PEMIEHUE. 3ameTuM, 9TO B aJirOpUTME W3 3a4a9M 33 00A3aTEIbHO OCTa-
eTCsa XOTA OBI OHA MOHETA, KOTOPasd HU pa3y He B3BeIIUBAJIACh. Kcau B kakou-
TO MOMEHT HY2XKHO ITOJOXHWTH Hd BECHI KAKWE-TO U3 €I1€ HE B3BEIIICHHBIX MOHET,
TO MBI MOXEM BbI6pa,TI> JI00BIe U3 HUX, TaK KaK BCE€ HEB3BCIICHHBLIC MOHCTBHI
LU HAC OSMHAKOBHL Temepsb Bo3bMeM (3" — 3)/2 MOHeT M MBICIEHHO 106aBIM
K HFUM elle OJHY HACTOSAIIYI0 MOHETy. BymeM melcTBOBATH MO AITOPUTMY
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73 338U 3, KAX LU Pa3 BKIOYaA BOOOPAKAEMYIO MOHETY B HUCIO HEB3BE-
meHHbIX. [Ipy ykasammoMm anropuTMe (GAJbIINBAA MOHETA JUGO OCTAHETCS
eIMHCTBEHHOU HEB3BEIIEHHOW (HO B JAHHOM CJAY9Yae DTO HEBO3MOXKHO), JUOO
MOTAAET HA BECHI, U TOTAA MBI ONPEAETUM €€ OTHOCUTEABHBIN BEC.

YUPAXKHEHUE 3. MoaudunupyiTe airopuTM 3ajgadu 4 [1if GUCIa MO-
HeT, MeHblIero yem (3" — 3)/2.

3. JIOKA3ATEJLCTBO OCHOBHOI'O PE3YJbLTATA
B sTom pasgene 6yner periena

SANAYA 5. Jokaxcume, umo 3a N 636CWUBAHUT, HEAB3A U3 00AEE UEM
(3" —1)/2 monem natimu Pasvwusyio (daxce ecau ne mpebyemes onpedesums
ee omuocumenvubili 6ec).

PEmMEHUE. Onpegenum Gosee I€TKO, ITO XKe TAKOE GA20PUMM TOCTPOE-
HUA CUCTNEMbl 838eUU8ANUL. 3aHYMEepyeM BCe 1. MOHET. AJITOPUTM B3BEIIN-
BAHUA 3aKA0YAETCA B TOCAEIOBATEILHOCTH CIEAYIOMIAX AEHCTBUN.

> Ha mepBoM mare MOHETHI ¢ HOMEDAMH %,...,%k, KIALYTCA HA JEBYIO
9JaIIKy BeCOB, MOHETHI C HOMEPAMH ji,...,Jk, — HA IPaBYIO U B3BEIIW-
BAIOTCA.

> Ha kaxgoMm mare, B 3aBUCAMOCTH OT PE3YyJIbTATOB TPEALITYIIAX B3BE-
IIIBAHAN, BLIGUPAIOTCA HOMEpPA MOHET [IJIA JeBOU M JJIA MPABOU JIAIIKH.
3aTeM OPOU3BOAUTCA B3BEUIMBAHUE.

Ilonoxwum a; paBEBIM 0, €CIV IPU 7-OM B3BEIINBAHUY JAIIKY BECOB YPABHO-
BECUINUCH; |, ecim nepeBecuiIa npasas danka; — 1, ecan nepesecuia gesas. Ha-
30BEM NPOMOKOAOM AITOPUTMA MOCAEIOBATEIBHOCTD (G1, A, . . ., af) COCTOA-
HUU BECOB MIPU HTUX k B3BEIIUBAHUAX BO BpeMsa paboThl arroputMa. Haszosem
cocmosnuem MoHeTHOUN cucreMmbl 4ncao j (1 < j < n) — HOMep danbumBOn
MoOHeTHL. [lenbio paboThl AATOPUTMA, ABIAECTCA OIMPENEACHUE COCTOTHMA.

Tak kak JI060U AATOPUTM B KOHIE BHIIAET HOMED (DATLITUBOU MOHETHI,
OCHOBBIBAACH TONBKO HA COCTOAHMAX BECOB BO BPEMs B3BEIIUBAHUKN, TO €0
MOXHO MPEACTABATEL KAK OTOOPaXEHUEe MHOXKECTBA MPOTOKOJIOB B MHOXECTBO
COCTOSTHUU MOHETHOU CHUCTEMBL [[05TOMY KOJAWYIECTBO COCTOAHUU MOHETHOW
CUCTEMBI 77 MECHBIIC WIN PABHO KOJIUYICCTBY IIDOTOKOJOB, T.€. 71 < 3k

Kak mokaszano Bbme (3a1a4a 4), MAKCUMAJIBHOE 9UCIO0 MOHET, CPEIN KO-
TOPBIX MOXHO HAUTH (PATBLITABYIO U ONPENEINTDL €€ OTHOCATEILHLIN BeC 33 k
BapemmBanuit, pasuo (3% — 3)/2. Ha mepBbIii B3IAL KaxkKeTcs, ITO B CIytae,
KOI'/Ja He HAaJJA0 HAXOAUTh OTHOCUTEILHBLIN BeC (PajbIIMBOA MOHETHI, MAKCH-
MaJbHOE YUCAO0 MOHET JOMKHO BO3PACTH B MBA Pa3a, TO €CTh JOMKHO PaB-
mareca 3° — 3. [l1a Tpex B3BEIIMBAHUE TOTA HOIY<aeM, ITO MAKCHMAILHOE
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TUCAO PABHO 24, HO HEMOCPEACTBEHHOW TPOBEPKOU MOXHO yOEAUTHLCA, TTO
yxe cpenu 14 MoHeT Heab3sd HAUTH (GaJbliuByio 3a 3 B3BemuBanusa. [lodemy
XK€ MaKCUMaJBbHOE YIUCJA0 MOHET OKa3aJOCh HACTOJBKO MEHBIIEC O)KHA&GMOFO?
[leno B TOM, ITO NOUMU 60 8CET CAYUAAT PGOOMBL AA2OPUMME MbL YSHAEM HE
MOALKO HOMED MOHEMbL, HO U EE OMHOCUMEALHBIT BEC.

Hazosem nodcocmosnuem MOHETHOU cucTembl napy wucen (j,4), rae j —
COCTOSHUE MOHETHOU CUCTEMEL, a 1 — OTHOCHTEILHLIA BeC (PATLIINBON MOHETLI
(i = —1, ecim panbIIIBAA MOHETA JET9€ HACTOAIINX, W § = 1, eCIm TAKENee).

Hazosem mporokox (0,0,...,0) uysesvim. Tak Kak KaxgAOMy IPOTOKO-
Jy MOXeT COOTBETCTBOBATH TOJIHKO OJHO COCTOSHUE MOHETHOU CUCTEMEI, TO
cymecTByOT 1 — 1 cocrosaun (m 2(n — 1) moaCOCTOAHWN), KOTOPBHIM COOTBET-
CTBYIOT HEHYJEBBIE MTPOTOKOJILI. Haz0BEM TaKWe COCTOSHUA HEHYAEBLIMU.

OcuHoBHOE HAOIOIEHNE COCTOUT B CIETYIOIIEM:

JIEMMA O TIPUHYIUTEJILHOU UHDOPMAINU. Kaxcdomy wenyiesomy npo-
mowroayYy Omeevactry MoAbKo O@HO no@cocmom—tue MOHEMHOT CUCTIEMDI.

HOKABATEJABCTBO JEMMBIL. IlycTh B3BemMBaHUA TPOU3BEAEHBI X COCTO-
SIHUE MOHETHOU CHCTEMBI onpefneieHo. llycTb MpOTOKON HEHYJeBOU, T.€. B
KAKOW-TO MOMEHT OJHA “AlllKa MePEBECUIa APYTryIio. JcHO, 9TO TOraa Ha Be-
cax Jexana (adbIIMBasg MOHETA. B BTOM Caydae MBI ONpPENeIrM He TOABKO
COCMOAHUE MOHETHOU CACTEMBI, HO W €€ N0JCOCmoAnUe, T.e. HE TOIBKO HO-
mep HATbIIIBON MOHETHI, HO U €€ 0MHOCUMesbHbitl 6ec.

B camom geme, Mbr 3HaEM, 9TO (DAJBIIUBAA MOHETA yIaCTBOBAJIA BO B3BE-
MIMBAHUY, 3HAEM €€ HOMED M Ha KAKyI0 JallKy OHa Jeria. Ho mo mporokory
B3BEIIUBAHUA U WHGOPMALINH, HA KAKOU M3 ABYX TAIIeK JEXUT (PaTbIIABAIL
MOHETA, MBI ONPEIEINM U €€ OTHOCUTEIbLHEIN Bec. JleMMa, goka3aHa.

Temeps BLIOEPEM MPOM3BOJLHLIA AITOPHTM, KOTOPLIA 33 &k B3BEIIUBANII
cpeau 1 MOHEeT ompegenseT (paabiuByio MOHeTy. COTIACHO JeMMe, KOJIUYe-
CTBO HCHYJCBBIX HOACOCTOHHI/H?I HE GOJH)IHG, 9eM KOJIMIEeCTBO HEHYJIEBBIX IIDO-
ToKOM0B, TO ecThb 2(n — 1) < 3% — 1. CregoBaTemsno, n < (3% +1)/2.

[lokaxkem, 9TO GEPIHIOI OYEHKY MONCHO NOHUBUMb ewe HA eJunuyy.
IIycts n = (3’“ + 1)/2; mp — uucao MOHET, KOTOpbIe KIAAYTCSA HA BECHI IPA
MEePBOM B3BEIIUBAHUM, 79 — HHCAO OCTAILHBIX MoOHeT. IIpeamomoxum, 9TO
mg > (3871 + 1)/2. Torga, eciu Beck ypaBHOBECATCA TPH TIEPBOM B3BEIIH-
BaHUU, TO Cl:)a,JIbIHI/IBaH MOHETa OKaXeTCA Cpearm O3THUuX 71 MOHET, U MBI HE
CMOXeM HAuTH ee 33 k — | B3BemuBaHme, CONIACHO TOKA3AHHOMY B MPEILIAY-
mem ab6sane. CregoBaTensHo, My < (3’“_1 +1)/2. Torga my > 3k—1 Tax xax
m1 deTHO, TO my > 3F L,

PaccmoTpum caygai, Korga Bechbl IpK MEPBOM B3BEIIMBAHUYU HE YPABHOBE-
cuauck. Torma daapmBag MOHETA, HAXOIATCA CPEIW I'PYNIBI U3 1] MOHET.
CymectsyeT 2 - 3*~! mpoTOKOIOB, yIOBIETBOPAIOMIX DTOMY yCI0BHIO. Tak
KaK BECHI XOTA OBl OMUH Pa3 He MPUIILTA B PABHOBECHE, TO, ONMPEISIUB HOMED
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GaATLIIUBON MOHETHI, MBI Y3HAEM OTHOCUTEILHBIM BEC MOHETHI, TO €CTh aJ-
TOPUTM PAa3JUYIaeT MOJACOCTOAHNUA HAIIWX 1111 MOHeT. Toraa Komm4ecTBo mos-
COCTOSHUU 17| MOHET He OOJbINe, 9eM KOJIUYIECTBO MPOTOKOIOB, Y KOTOPHIX
Ha mepBoM Mecte cromT +1, T.e. 2my < 2 - 371 Bmaumr, m; < 3¥L Ho
my > 3571, IIporusopesne.

CaenobaTenbHo, eCau alrOPUTM 33 & B3BEUIMBAHUU CPEAU 7T MOHET HaXO-
mur danrsmusyio, To n < (3F —1)/2.

YIPAXKHEHUE 4. Ilokaxurte eduncmsennocms (¢ TOIHOCTHIO A0 EPEHy-
MEDAIUY MOHET) PUBEJEHHBIX BBIIIE AJITOPATMOB.

3AJAYA HA UCCHEIOBAHUE. Hccaedylime cayuati HecKoavkus Parbuit-
BHIT MOHEM.

KoMMEHTAPUT A. . KAHEJIL-BEJOBA. MeHsa mosHAKOMMI ¢ aBTOpPa-
MU DTOU CTAThU (TOr[a WKOALHUKAMM) 3aMedaTeabHb yanrens — Cepren
I'puropsesua Péman. K coxanenuio, ero yxe HET B XUBBIX.

MIkoAbHUKY pemmin OTKPHITHI BOMPOC, ¢cToABmud okomo 20 mdet. Kpat-
KOCTh PeIIeHrsA O3HAYAET HAIWIUE CTPATErUIECKOU, «PUAOCOPCKOU» UIEH.
U rakas uges — HOMOTHUTEABHOW UH(POPMAIUEU, KOTOPYIO MBI BBIHY X I€HBI
HOIyHduThH, — B paboTe mpucyTcTByeT (cM. pasgen 3). 3aMedaTeIbHO, UTO
ABTOPHI, B TO BPEMsA NIKOJALHUKMU, HANLIA HOBBIM MOAXOJ] K 33Aa9aM TEOPUU
nHGOPMALIUNA.

g »Toro moTpeboBaNOCh MOHATL, UTO TAKOE a420PUMM ONpededeHus
Paavwusotd monemst, u GOPMATU3OBATEL >TO MoHATHE. BoobIue, ¢ mpoueay-
pou fopmasuzauuy CBIA3aHO uHTEpecHoe apiaeane. OHa HYXHA MIPEX I€ BCETO
I TOKA3ATENbCTBA HEBO3MOXHOCTH. ITOOBI TOKA3aTh HAJIUYUE MOCTPOE-
HUA OUPKYJEM W JAHEUKOU, MOCTATOYHO ero mpuBecTu. PopManmsarusa He
HYXHA — JOCTATOYHO OOIIEro MOHUMAHUA TPOIEAYPhI MOCTPOEHUA HA, YPOBHE
31paBoro cMmbicaa. OAHAKO KOTa TPeOyeTcsa MOKA3ATH HEB03MONCHOCMb TO-
CTPOEHUA, HEOOXOUMO CAMy TPONEAYPY NPEBPATUATE B MATEMATHICCKAN 005~
€KT, T.e. fopmasuzosams. Kraccuieckue npuMepsl: HEPA3PEIIUMOCTE YPaB-
HEHUU IHTOU CTENEHW B PAJAMKANAX W JAOKA3ATEIHCTBO Teopembl émens (o
HAIUYWZ BEPHLIX, HO HEJOKA3YEMBIX yTBepXIeHuUU B apudmeruke). B mo-
cremHeM Caytdae moTpe6oBanach (GOPMATM3ANNA TMOHATHAA MATEMATHYIECKOTO
dokazamesbcmsa.
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