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Onna 3a1a4da 0 HaxX0XK IeHn (PaJbIInBON MOHETLI

. A. Muxaaun 1. M. Hukonos

3ameTka MmocesaAmeHa pemrennio 3aga4u 10.10 u3 3agagnuka «Marema-
TUYIECKOI'O IIPOCBEIIECHUI» 1 POOCTBEHHBIM BOIIDOCaM.

Haseproe, kaxablll, KTO y9aCTBOBAI B pab0Te MATEMATUIECKUX KDY K-
KOB, UM IO CO CIEAYIOUEHN 3aJaTen:

3adymaro mamypaavroe wucao, menbuwee 1024. Ha xaxncdoili sonpoc om-
geuaom «Jay uAu «Hemy. 30 KAKOEe MUHUMAALHOE UUCAO BONPOCOB MONCHO
y2adamdv 3adymannoe yucao?

ITO TUNWYHLIA TPUMEp 3aa9M Ha TEMbl TeOpur WHGOPMAIWM, KOTIa
pedb UAET O TOM, YTOOBI M3BJIEYb MAKCUMYM WH(MOPMAIAU U3 HEKOTOPOTO
coobmenns (B JaHHOM CIy9ae — COBOKYIMHOCTM OTBETOB Ha BOMPOCH). Cyme-
CTBYET TEJBIA KIACC 32039 TAKOT'0 PO, KOTOPHIE He TPEOYIT CIeuaTbHBIX
3HAHUU, HO XOPOIIO IEMOHCTPUPYIOT UAEM TEOPUU UHMOPMAILWHA: DTO 33U
0 HAXOXIeHUU (PATBIIUBOA MOHETHI.

[IycTh naHO HECKOJIBKO MOHET, M CPeId HUX OJHA MOHETa (aJbIIUBAdg, a
OCTAJBbHBIE HACTOAIINE, IIPUYEM BCE HACTOAIINE — OUHAKOBOT'O Beca, a (hab-
mmBasg — APYroro Beca. TpebyeTcs HAUTU aAArOPUTM, TAPAHTUPYIOIIANA OMpe-
nenerure (paJTbIIMBOM MOHETHI 38 MUHUMAJILHOE KOIUIECTBO B3BEIIMBAHUN HA
YJaIlleYHBIX BecaX 6e3 rupb. B HEKOTOPBIX 3aJadaX U3BECTEH OMHOCUMEAb-
nbiti 6ec GATBIIMBOM MOHETHI (T.e. jJerde OHa WIU TsXKelee HACTOALUMX), B
HEKOTOPBIX HET; B MOCIETHEM CIy9Iae WHOTAA TPEOyeTCA ONPEJETuTh ee OT-
HOCHATEIbHBIA BEC, MHOT A HET.

Ecan pasuuiia B Bece Mex Iy (paidbIIMBOU U HACTOAMIEN MOHETAMU MEHbIIIE
MUWHUMAJBHOT'O B€Ca MOHETHI, TO PE3YyJAbTaT B3BCHINBAHUA, IIPDU KOTOPOM Ha
JaIIKaX JeXUT PA3HOE IUCAO MOHET, ONMPEIeTeH OMHO3HAYTHO, ¥ MOXHO ITPOBO-
IUThH JWIIb TaKWe B3BEIIMBAHWA, KOTAA UUCJAO MOHET HA, JalllKaX OJUHAKOBO.
O6 >Tou cuTyaIUuu U TOUIET PEeUb.

Paznmuaabie TUNBL 32029 HA B3BEIIUBAHUE PACCMOTPEHBI B KHUre A. M. u
1. M. fIirnomos «BeposaTHocTs u uadopmanumy [1, c. 146-163]. Haubonbimee
BHUMAHUE YyOEJICHO CaeAyromemMy Cayvalo: Cpeau HECKOJIbKUX MOHET 3a Hau-
MEHBbIIIEEC YIUCJIO B3BeIHI/IBa,HI/Iﬁ Ha.ﬁTH q)MI)IHI/IByIO MOHETY " OIIpeneauTh €€

Pexn. A. fI. Kaneas-Beinos, B. P. ®penxun

MaTemaTuueckoe npoceewieHue, cep. 3, oin. 11, 2007(149—158)
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orHOCHTENbHEIN Bec [1, c. 157-162]. Ilokazano, 9TO 3a 71 B3BEIIMBAHUU HTO
MOXHO COoegaTh B TOM U TOJNBKO TOM Ciaytvae, KOrJa KOIWYIECTBO MOHET HE
6oabire (3" —3)/2. OTciona BLITEKAET PElIeHNe XOPOIIO N3BECTHON B (HOIbK-
nope 3anauaum [2, c. 10-11, 3agaqa 6a):

Cpedu 12 monem umeemcs 1 Gaibwusas, npuuesm Heu36ecmuo, Ae2ue ona
UAY MAACEREE. 30 MPU 838CULUBAHUA HYHCHO onpedesumdb Paibuusyio more-
MYy U ee OMHOCUMEAbHbIL Bec.

B m3sectroMm c6opruke /. O. xaapckoro, H. H. Yenmosa u U. M. fArio-
Ma [2, ¢. 11] B kadecTBe HepemeHHON ObLIA MOCTABIEHA TaKad 3anada (HOMep
66): cpenm HECKOMBKAX MOHET HAUTH €MHCTBEHHYIO (hATBIINBYIO 38 HAMMEHb-
Iee YUNCIO0 B3BEUIMBAHUMN, €CIM HEM3BECTEH OTHOCUTEILHLIN BeC (GaabIINBOI
MOHETHI U He TPeGyeTCa ero OnpeneanTb. ABTOpaM HACTOAIIEU CTATBY yia-
JIOCHh PEMIUTH Ty 3a4ady. MbI MOKaxXeM CIemyolee:

Maxcumarsvroe wucio MOHEM, U3 KOMOPHIL MOHCHO HATMU Pasbuusylo 3a
n eézsewusanull, we onpedeass ee ommocumeavrvil sec, paswo (3" — 1)/2.

IDTOT pe3yabTaT NOKJIAALIBaICA B 1994 1. Ha HayIHOU KOHGEDEHIIHU
mkoapENKOB «[lomck» (mpencemarens oprxkomurera A. fI. Kanens-Benos, ma-
yuanbin pykosogurens paborer C. . Komapos). Mer 6marogapuast T. Kompa-
3y u A. fI. Kamenb-Benosy 3a moaesnoe o6cyxpenne. JacTs MaTepuaia 3TOu
crarbu onybiankoBaHa B 3aMeTke [3]. [las moaHOTH M3noxkenus pag sanad (1,
2, 1, 4) mosropser 3amasm w3 kaurm A. M. u U. M. fIrmomos [1]. AsTopsr
6aarogapaT pexakTopos ctathu A. fI. Kamens-Bemosa u B. P. ®penxuna 3a
IPEIOCTABICHHLIN AOMOJHATEILHLIA MATEPUA.

1. IIPOCTENUIVE CJYYAU
Haxmewm ¢ 6omee mpocToro Bompoca. lllupoko u3BecTHa cremyomas 3aa9a;

3AIAYA 1. fJano 3" monem, u3z Huz 00na Pasvbwusat. 3a KAKOE MUHU-
MAADHOE UUCAO 636CUUBAHUT MONCHO HAUMU GaibWUBYI0 MOHEMY, ECAU U3-
BECNHO, YMO OHG MANCEALE HACMOAUULT

PEmMEHUE. Tlokaxem, aTo ecau 8cezo monem 3™, mo npu uzgecmmom om-
HOCUMEALHOM BECE MOHCHO HAUMU HaibWusy0 MOKEMY 30 N 636 EULUBAHUT.
Ecau xoauuecmeo monem 6oavwe 3", mo n e3sewusanuti nedocmamouno.
IMom pe3yabmam He 368UCUM OM HAAUNUL JONOAHUMEALHBIT, 306EI0OMO HO-
CMOAWUTL MOHEM.

[Mposexem muayknmio mo n. Cayvau n = 0 Tpusuanen. [lycts n > 0 u mia
n — 1 yTBepx IeHue BepHO. Pazo6beM MOHETEI Ha TPU TPYIHEI 00 37~ MomeT
B KaXOU M B3BECUM TepBhIe aBe. Kciau Beca paBHBI, TO (HaIbIINBAI MOHETA —
B OCTaBHIEHCA Kyde. B mpoTuBHOM ciydae, ecan (paabOIBas Jerde, TO OHA B
0oJiee JErKoW IPYIIe, a eCIM TAXelee — B 0Oojee TAXeIOU. B mo6oMm ciy-
qae IIOCJe IIePBOr'0 B3BEIINBAHUA I'PYNNA MOHET, CPEAU KOTOPBIX UAET IIOUCK,
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YMEHLIIXIACH, B TPHU pa3a. SHAUAT, 33 N B3BEIIMBAHUMU (DAJLIIABYI0O MOHETY
HAUTU MOXKHO.

ITokaxemM, 9TO HEIL3A OOOMTHCH MEHBIIAM YHUCJIOM B3BelmnBaHumu. IlycTh
y HAC €CTh k MOMO3PUTENLHBIX MOHET (M3 KOTOPBIX HAMO ONPEIETATH (halb-
MIUBYIO) U, MOXET OBITH, CKOJIBKO-TO MOHET, TPO KOTOPHIE MbI 3HAEM, ITO OHI
HacToAmme. [JocTaTOIHO MOKA3aTh, ITO MOCIE JIOOO0r0 B3BEIIMBAHUA KOIMIe-
CTBO MOJO3PUTEILHBIX MOHET MOXKET YMEHBLIIUTLCA He 6olee IeM BTPOe.

Bcero umeercsa k BapuanTOB (k BO3MOXHBIX HOMEDOB (haIbIIUBOU MOHE-
Tel.) Kaxgoe B3BemnBaHme UMeeT TPU BO3MOKHBIX UCXO/a ([MePEeBeCuIa JIeBast
JaIIKa, MePEeBeCHIa MpaBad, YPABHOBECHINCH). Pas3HBIM MCXOAAM OTBEYAIOT
pa3Hbie BapuaHThL. TakuMm 06pa3oM, BApUAHTHI AeAATCA Ha Tpu rpynmbl. O1-
Ha 13 TPYII COAEPXUT HE MEHBLIIe TPETH OT HCXOMHOrO UHCIA BAPUAHTOB,
OTKY[a U CIeAyeT NOKA3bIBAEMOE yTBEDXK IEHUE.

SHAYUTEILHO CIOKHEE CPEIN HECKOILKUX MOHET HAUTH (hATBIINBYIO, €CIN
HEU3BECTEH €€ OTHOCUTEILHBIN BEC.

SATAYA 2. Jokaxcume caedyowue ymeeprcoenis.

a) Ecau wucao monem ne menvwe (3"+1)/2, mo 3a n e3sewusanut neavsa
Hatimu Gasbuusylo MORemy, Y3nas Npu IMoM ee OMHOCUMEsbHbIT 8ec, daxce
eCAU UMEETNCA HEKOMOPOE KOAUUECTNBO DONOAHUMEAOHHLE HACTOAUSUT MOHEM.

6) Ecau wucao monem we menvwe (3" —1)/2 u nem donosnumessuuir na-
CTNOAWUT MOHEM, MO 3G N 636EUUBAHUT HEAb3A Halmu Paibuusylo monemy,
Y3HAB NPU IMOM €€ OMHOCUMELLHBIL BEC.

PEmMEHUE. a) Cay4au n = 0 rpusmasnen. IIycts n > 0 u qaa n — 1 yTse-
pxpenue BepHO. [locie mepBoro B3BEMIMBAHUA BO3MOXKHBI [BE CUTYAIIWH.

1) Ocranocs me menee (3"~! + 1)/2 memcmomszopanmbx MomeT. Torma B
CIydae PaBHOBECHUA BCE OHU MOJO3PUATENbHBI, U IO IPEANOJOXEHUIO UHYKIIUN
ocTaBmmxca n — 1 B3BeIHI/IBa,HI/H‘/)I HE XBAaTHUT.

2) Bapemener 6omee uem 3"~! Momer. B ciydae HepaBHOBecua mobas m3
HUX MOXeT 0Ka3aThes ¢arbumson. Torga, kak MoKa3aHo B 3a4ade 1, 3a ocTas-
mmecs n — 1 B3BemuBaHUY (BATBIINBYIO HEBO3MOXHO ONpPENeInTh (Iaxke IpH
M3BECTHOM OTHOCHATEILHOM BECe), U TO PACCY XK JEHUE He 3aBUCAT OT HAIM U
JTOTIOMHUTENBHBIX HACTOAIIAX MOHET. Y TBEPXKJACHUE &) NOKA3ZAHO.

6) Caygan n = 0 Tpusmanes. [Iycte n > 0 u qua n — 1 yTBepxkgenue
BEPHO. HOCJIe IEPBOr'O B3BCIIUBAHUA BO3MOXHBI CICAYIOIIUE CUTYAIIUN.

1) Octanocs me menee (3"~! + 1)/2 memcmomszopanmbx MomeT. Torma B
CIydae paBHOBECHUS BCe OHW IIOJO3PUTENbHBI, X COIVIACHO Pe3yIbTaTy II. a)
ocTaBmmxca n — 1 B3BeIHI/IBa,HI/H‘/)I HE XBAaTHUT.

2) Basemreno me memee 3"~ momer. Ho ma wamkax paBHOE KOTHIECTBO
MOHET, MOTOMY KOJIWYECTBO B3BEUIEHHBIX YE€THO WM, 3HAYUT, OOJbIIE 3n—1
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B cayvae HepaBHOBecHUsa Bce OHU TMOAO3PUTENBHBI, U, B CUIY Pe3yJbTaTa 3a1a-
au 1, ocTaBmmxcsa 1 — | B3BEMMBAHUY HE XBATUT. Y TBEPXK AeHUE 0) TOKA3AHO.

Tem me menee, ecau n > 1 u xoauuecmso monem paswo (3" —1)/2, mo
30 M 838eWUBAHUL MONHCHO onpedeaumb Fasvwusyio (ne onpedeass ee om-
nocumeavrbit eec). Ecau ace woauuwecmeo mowem mewvwe (3" — 1)/2, mo
MONCHO onpedeaumsb U omuocumeabrbiti sec. ITo OGyneT MOKA3AHO B pPas-
geae 2.

Coobpaxenus, CBA3AHHbBIE € TOACICTOM THCIA UCXOAOB B3BEUINBAHUA, [0
3BOMAIOT MPUUTH K ONMTUMAIBLHBIM AJITOPUTMAM HAX0XK JeHUA (HATBITUBON MO-
Herel. Hamo Tak mog6bmpaTh B3BEIIMBAHWA HA KAXIOM IHare, ITOOBI KOJU-
9€CTBO BAPUAHTOB, OTBEYAIOIIAX TPEM BO3MOXHBIM MCXOIAM, JEIWIOCH MAK-
CUMAJBHO PABHOMEPHO. Tak MOXHO TPUAYMATh AJITOPUTM, MPUBEICHHBIN B
pasmene 2, u 10Ka3aTh OLEHKY U3 Pa3ena J.

YHOPAXKHEHME 1. a) [lokaxure, aTo B 3a1ade o 12 MoHeTax (CM. HAIAIO
CTATbW) IPU [EPBOM B3BEIIXBAHUA HEOOXOAUMO MONOXKUTL Ha HamKw 1o 4
MOHETHI, & 4 OCTaBUTH HEB3BEIIEHHBIMI.

6) [lokaxwure eduncmsennocms (C TOIHOCTHIO JO MEPEHYMEPAIMHA MOHET )
AJTOpPUTMa, U3 3a1a49u 1.

2. [IOATOTOBUTEJILHLIE 3AJAYUN
Ham moTpebyeTca HECKOMBKO YCIOXHEHHBLIN BAPDUAHT 3aqa9u 1:

SAIAYA 1. Jawo 3" mowem, uz nux oona Pasvwusas. 3a Kaxoe Muru-
MAADHOE YUCAO B36EUWUBAHUTE MONCHO HATMU HAsbUWUBYIO MOHEMY, €CAl NPO
KaAHCIYI0 MOHEMY UZBECMHO, KAKOS OKANCEMCA ee OMHOCUMEALHIT 6EC 8 CAY-
wae, ecat ona Pasbuusas?

PeEmEHUE. OTeer cuoa n. Cayvgau n = 0 Tpusuanen. [Iposegem uuIyK-
TUBHBIN mepexoq oT N — 1 k n. Bece 3" mMoHeT pacmamaioTcsa Ha IBe TPYIIIHL:
WIECKYIO» M «TAXEIyo». B OTHOM M3 BTHUX I'PYII Y€THOE KOIMIECTBO MOHET,
B apyro# mewernoe. OTIOXEUM B CTOPOHY 3" | MOHeT, mpwdeM B IEpPBYIO
ovepenb OyaeM OTKIAIBIBATEH U3 «HEUYeTHOW» rpymnnel. [locae »Toro y Hac B
KaXOU TPYIIe OCTAHETCA YeTHOE HUUCIO0 MOHET (BO3MOXHO, B «HEUETHOU)
ocrarercs ). Tenepsb Kax [yio IPYIITY pa3AeauM IOMOJAM MEX Y TBYMs Talll-
KaMU BeCOB. EC/IM 9amky ypaBHOBECHINCh, TO (haIbIIHBAA MOHETA, Cpequ 3™ ¢
OTIOXEHHLIX, U II0 IPEeIIOJ0XEHNI0 NHIYKINYA MBI HAIAEM €€ 33 OCTABIINECS
n — 1 p3pemmBanuy. Ecin 9amkm He ypaBHOBECUINCH, TO (PaJbIINBAA MOHE-
Ta — aub0 Cpeiu WIErKUX» MOHET C JErKOW JaIlKW, JUOO CPEIU «TAXKETBIX) C
Taxenon. [logo3puTenbHble MOHETHI COCTABIAIOT MOJOBUHY OT B3BEIIEHHBIX,
T. e. Bcero ux 3"~ !, 1 1m0 mpeAmoIoKe o HHIYKINYA HAM IIOTPe6yeTCs ele He
6oaee n — 1 B3BemmBanuu. HegocTaTOYHOCTH MEHBIIET0 IUCIA, B3BEIINBAHUI



OgHa 3aa9a 0 HAXOX JeHUH (DAJIbIIHBOA MOHETEI 153

(maxe MpU HATAYUY NONOMIHUTEILHBIX HACTOAIIAX MOHET) MOKA3LIBAETCA TaK
Xe, Kak B 3amade 1.

3AOAYA 3. IIycmov n > 0. Jokasxcume caedyrowue ymeeprcoenus.

a) ITyemp xoauuecmso monem pasno (3" —1)/2 u cpedu wuzx 0ona Gasvusu-
6as. To2da, NOAOINCUS NPU NEPEOM 636CUUBANUL HA UauKky 6ecos no (371 —
1)/2 monem, moxcro watimu Pasvwueyio 3a n 63sewusarul — He onpedeaus
ee omHocumeabHbill 8ec.

6) Ecau umeemcs (3" + 1)/2 monem u odna 3asedomo wacmoswas, mo
maksHce Jdocmamouno n 636ewuBaHU.

PEmEHUE. Ilycte n = 1. Torga B m. a) y HAC TOABKO OJHA MOHETA (harb-
mmBas). B m. 6) y HaC 2 MOAO3PUTENTHLHBIX MOHETHI, | HacToAwas u 1 B3Be-
muBaxue. CpaBHUB ONHY 43 HOZO3PUTENbHBIX MOHET C HACTOAIIEN, HAUIeM
danbmuByo MoHeTy. (MBI He y3HAEM ee OTHOCUTEILHBIN BEC, €CIN (DATbIIN-
Bas MOHETA OKAXeTCs HEeB3BEIIEHHON. )

ITycrs Tenmeps n > 1 u noKa3bIBaeMble YTBEDXAEHWA BEPHBI AII 1 — 1.
[lokaxeM aHAJIOTWYHBIE YTBePXKIACHAA I 1.

IIYHKT A). [IEPBOE B3BEMUBAHUE. 3aMEeTUM, YTO CIIPABEJIUBO PABEH-
creo (3" —1)/2= 3" —1)/2+ (3" 1 —1)/2+ (3" ! + 1)/2. Honoxum Ha
Kax Tyio Jamky secos (3" ! —1)/2 moner.

Cayuai 1.1. Hamku ypaBHOBecmIuCh. Torga ¢aabuimBasg MOHETA CpeIu
Tex (37! +1)/2 momeT, KoTOpEIE MBI He B3BemmBaTA. TaK KaK UMEIOTCS 3a-
BEIOMO HACTOAIINE MOHETHI (BCE OCTANBHBIE), IO TPETIONOKEHAIO WH Y KIN
MOXHO HAUTH (DATBIIABYIO MOHETY 33 OCTABIIUECS 1 — | B3BEIIUBAHUM.

Cayuati 1.2. Ilpy nepBoM B3BEIIUBAHUM OJHA W3 JalIeK (/I OIPEIeTeHHO-
cru, nesas) mepesecmra. Torma (3" ! + 1)/2 MoHeT, KOTOpBIE MBI HE B3BENIH-
BaIM, HACTOAIME. Ha30BEM MOHETHI HA JIEBOM JAIIKE (TAXKEABIMU» (T.e. eCau
CPeAu HUX eCTb GANbIIUBAg, TO OHA TAKEIee), 4 MOHETHI HA MPABOU IAIIKE —
wierkummy. [IpomsBeieM Takoe B3BENIMBAHUE: HA JEBYIO UAINIKY TTOMOKIM 37 2
macToammx u (3" 2 —1)/2 «Taxerbrx» MOHET, a Ha TIPABYIO TamIKy 3" 2 «TsKe-
aero 1 (3772 — 1) /2 wrerkux». Kpome sToro, octamerca 3" 2 «lerkmx» MoHeT
¥ HEKOTOPOE KOAMIECTBO 3aBEJOMO HACTOALINX.

BTOPOE B3BEMUBAHUE. Cayuat 2.1. Yamku ypasaoBecmauch. Torma
(paIbIIIBAg MOHETA CPefu Tex 3" 2 «erkKmx» MOHET, KOTOpPBIe MBI HE B3Be-
WIUBAIHA, U, CIENOBATEILHO, OHA Jerde OCTAIbHBIX. COMNIACHO pe3yabTaTy 3a-
gadu 1, HaM Temepb XBATUT 1, — 2 B3BENIUBAHUU, U 33,0494 PEIIEHA.

Cayuat 2.2. JleBaa vamka nepesecuwaa. Torga ¢aabliuBas MOHETA — WIA
cpemu (3772 —1)/2 «raxenbx» Ha JeBon wamke, mim cpenn (3772 —1)/2 «rer-
Kux» Ha npason. Ho Takas cuTyanms BO3MOXHA IIOCJIE IEPBOTO B3BEIIUBAHUA
(3771 —1)/2 momer (Tax xax mMbI Torma Kmagem Ha wamku 1o (372 — 1)/2
MOHET), ¥ B DTOM CJIy9ae MO MPEANOJIOKEHUIO WHIYKINA MOXHO HANTH hHajb-
MVWBYIO MOHETY 33 N — 2 B3BEIIMBAHUU. 3a0aYa PEIIeHA.



154 . A. Muxamnu, W. M. HukoHOB

Cayuai 2.3. llpaBas vamka nepesecuna. Torga ¢asbumBas MOHETA CPENA
Tex 3" 2 (TaKeTBIX» MOHET, KOTOpHIE JIeXaT Ha mpasoi wammke. COrIacHO
pe3yabTaTy 3agadu 1, HaM Tenepb XBATUT 7 — 2 B3BENIUBAHUU. Y TBEPK IEHUE
a) TOKA3aHO.

I[IyHKT B). [IEPBOE B3BEMUBAHUE. [lono)uM Ha JEByIO 9AIIKY BECOB
(37! 4+ 1)/2 nomospurersrEX MOHET, a Ha mpasyio (3" ! — 1)/2 mogospm-
TEJbHBIX U | HACTOAIILYO.

Cayuatd 1.1. Hamku ypasaoBecmauck. Torga gpanbumsasg MOHETA, — Cpenn
ocrapmmxca (3"~ +1)/2, u MO TPeAMONOKEHMIO WHAYKINT MbI HARIEM €€ 32
n — 1 B3BemmBaHUN (pacmosaras HACTOAIIEN MOHETOM).

Cayuaii 1.2. Hamku we ypaBHOBecuwauchb. CHUMEM ¢ BECOB HACTOSAIIYIO MO-
mery. Ha ogHOM W3 damek HAXOMUTCA U€THOE KOJAUYECTBO IIO0M03PUTEIBHBIX
MOHET, a Ha Jpyro# medernoe. CHUMEM C «HEUeTHO» <wamKm 3" 2 MOHeT,
a OCTAJBLHBIE MOHETHI C DTOU YAIIKA PACIPENEIUM MOPOBHY MEXIY NBYMs
qamkamMu. MOHETHI ¢ «IeTHOW» FAIIKU TAKXKE PACIPEIEINM MOPOBHY MEXIy
OBYMS JaIIKaAMUA.

BTOPOE B3BEMUBAHUE. Cayuat 2.1. Yamku ypasaoBecmnuch. Torma
(paIbIIIBAT MOHETA — CPEAM OCTABIIMXCA 3" 2 MOHET, B3ATHIX C (HEUETHON)
qamku. MbI 3HaeM, Kakas Jallka MepeBecujIa MpPU TPEIbIAYIIeM B3BEIInBa-
HUW — (HEYIETHAS» WK «IeTHAsdy. [[09TOMYy HAM M3BECTEH OTHOCUTEILHBIA BEC
(aTBIIMBON MOHETHI, U COTJIACHO Pe3yabTaTy 3aaadu 1 MBI HAUEM ee Temnepb
32 N — 2 B3BEIIMBAHUN.

Cayuai 2.2. Hamku He ypaBHOBeCUIUCh. Torga ¢paabumBas MOHETa — Cpe-
U TeX MOHET, KOTOpbIE JUGO Mpu 06G0UX B3BEIIMBAHUAX OBLIA HA (TAKEIONH
Tammke, 160 B 060UX CIy<Iasx ObLIr Ha «ierkomy. Taxux moumet 3" 2. IIpo ka-
XK IYIO MBI 3HAEM, KAKUM OKAXETCA €€ OTHOCUTEILHBIN BEC, €CIN OHA, (DATBIITHA-
Basa. CormacHo pesyabTaTy 3agaqu 1/, Ham Temepsb XBATUT 1 — 2 B3BEIIUBAHAN.
Yreepx nerue 6) MOKa3aHO.

YTPAXKHEHUE 2. [lokaxwure, ITO NpU JOCTATOTHOM 3aIACE HACTOMIINX
MOHeT (KaKOM MMEHHO?) MOXHO OIpeAeJuTh darbmmsyio cpenu (3" — 1)/2
MOHET U HAUTH €€ OTHOCUTEILHBIN BEC 33 7 B3BEIIMBAHUN.

3AIAYA 4. Joxaxcume, umo cpedu (3" —3)/2 monem 3a n 636ewusanut
MOHCHO HATMU GaibUWUBYI0 MOHEMY U ONPEeAUMb ee 0OMHOCUMEAbHbIT 6ec.

PEMEHUE. 3ameTuM, 9TO B aJIrOpUTME U3 3303491 33 00A3aTEIBHO OCTa-
eTca XoTd OBl 0JHA, MOHETa, KOTOPasa HU Pas3y He B3BENIMBAIACH. ECIu B KaKou-
TO MOMEHT HYHO TIOJOXWThH HA BECHI KAKME-TO U3 eIle He B3BEIICHHBIX MOHET,
TO MBI MOXEM BHIOPATH JMI0OBIE W3 HAX, TAK KAK BCE HEB3BCHICHHBLIC MOHETEI
UL HaC oauHakoBbl. Teneps BodbMeM (3" — 3)/2 MOHET U MBICIEHHO H0GABAM
K HUM ele OJHYy HACTOANIYID MOHETYy. BymeM nercTBOBATH MO AaTOPUTMY
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73 337a9U 3, KAX LI Pa3 BKIYAA BOOOPAKAEMYIO MOHETY B THCJIO HEB3BE-
meHHbX. [Ipy ykazamaoMm aaropurMme (pagblinBasg MOHETa JubO OCTAHETCS
€IMHCTBEHHOU HEB3BEIIEHHON (HO B JAHHOM CJIy9ae 3TO HEBO3MOXHO), JUOO
MOMmaIeT HA BECHI, M TOTA MBI ONPEIEIUM €€ OTHOCUTEILHBIA BEC.

YUPAXKHEHUE 3. Mogudunupyure aaropuT™ 3agadu 4 Iif GUCaa MO-
HeT, MeHbIIero dem (3" — 3)/2.

3. I[OKABATEJH:;CTBO OCHOBHOT'O PE3YJIBTATA
B »ToMm pasmene 6ymeT perreHa

SAIAYA 5. Jokxaxcume, umo 3a n 638ewuBanutl Heab3s uz 6oaee wem
(3" —1)/2 monem natimu @aspwusyio (daxe ecau ne mpebyemes onpedeaums
ee ommocumenbnbili €c).

PEmMEHUE. Onpexenum Gomee 9€TKO, ITO XKE TAKOE (A20PUMM NOCMPoe-
HUA CUCTEMbL 8368EWUBAHUT. SAHYMEPYEM BCE 1 MOHET. AJIrOopuTM B3BeIIu-
BAHUA 3aKIOYACTCA B TMOCICAOBATEILHOCTH CASTYIONAX TEUCTBUN.

> Ha mepBoM mare MOHETHI C HOMEDAMH %1,...,%, KIALYTCA HA JEBYIO
JAIIKy BECOB, MOHETHI C HOMEPaMH’ Ji,...,Jk, — Ha IPABYIO U B3BEIIN-
BAIOTCA.

> Ha xax oo mare, B 3aBUCUMOCTH OT PE3YJbTATOB MPEABIAYIIAX B3BE-
IUBAHUY, BHIOUPAIOTCA HOMEPA MOHET [JIf JEBOU W [JIA TPABOU YAIIKH.
3aTeM IPOU3BOAUTCA B3BEIIMBAHUE.

[Monoxwum a; paBabiM (), eCIv IPY {-OM B3BEIIUBAHUU YAIIKA BECOB YPABHO-
BECUINCH; |, ecim mepeBecuia mpasas daika; — 1, ecau nepesecuna gesas. Ha-
30BEM NPOMOKOAOM AITOPUTMA MOCAETOBATEIBHOCTD (G, a3, . .., Q) COCTOA-
HUU BECOB IIPU 3TUX k B3BEMIMBAHUAX BO BpeMs pabOTHI aaropurMa. Hazosem
cocmoanuem MoHeTHOUN cucrembl ducao j (1 < j < n) — HOMep darbUBOK
MoHeTHI. [lenbio paboThl AICOPUTMA ABIAETCA ONPEAENeHUe COCTOAHUA.

Tak kak JI000U AICOPATM B KOHIIE BHIAAET HOMED (haTbIINBOU MOHETHI,
OCHOBBIBAACH TOIBKO HA COCTOAHUAX BECOB BO BPEMs B3BELIMBAHUU, TO €O
MOXHO IPEACTABATEH KAK OTOOPaKEeHNe MHOXECTBA IPOTOKOJIOB B MHOXECTBO
COCTOSHUY MOHETHOU CUCTEMBI. [[03TOMY KOIMYIECTBO COCTOAHWM MOHETHOW
CHCTeMBI 1 MEHbIIIe IIX PABHO KOIWIECTBY HPOTOKOIOB, T.e. n < 3.

Kak mokasano Beime (3agada 4), MAKCUMAJIBHOE TUCIO MOHET, CDEA’ KO-
TOPBIX MOXHO HAUTHU (DAIBIIUBYIO U ONPEAEIUTH €€ OTHOCUTEALHBIN BeC 3a k
s3BenmBanuit, pasro (3% — 3)/2. Ha mepseii B3rIA KaxeTcs, 9TO B CIy<ae,
KOT/Ia HE HAJ0 HAXOAUTh OTHOCUTEIbHBIN BeC (DATBIIUBON MOHETHI, MAKCHU-
MAJBHOE YUCIO MOHET JOJKHO BO3DACTH B [BA Pa3a, TO €CTh NOMKHO DPaB-
aarsca 3F — 3. [laa Tpex B3BeMMBAHME TOTA MOTY<AEM, ITO MAKCHMATHHOE
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YUCAO PABHO 24, HO HEMOCPENCTBEHHOUW MPOBEPKOU MOXHO YOEAUTHLCS, UTO
yxe cpequ 14 MoHeT Heab3s HAUTH QATbIINBYIO 33 3 B3BemmBaHus. [louemy
XK€ MaKCUMaJIBHOE YUCJIO MOHET OKa3aJIOCh HACTOJBKO MEHBIIIE O)KI/I;[&QMOI"O?
[lemo B TOM, 9TO NOUMU 80 BCEL CAYUAAL PAGOMbBL AAOPUMMA Mbl Y3HAEM HE
MOALKO HOMED MOHEMbL, HO U €€ OMHOCUMEAbHIT BeC.

HazoBem nodcocmosamnuem MOHETHOU cucTeMbl mapy uucen (j,i), roe j —
COCTOAHYME MOHETHOU CHCTEMEL, 8 % — OTHOCHATEILHLIN BEC (PAIBIINBON MOHETHI
(i = —1, ecm panbmIMBag MOHETA JErde HACTOANMX, U ¢ = 1, ec1m TAXenee).

Hazosem mporokox (0,0,...,0) nysesvim. Tak Kak KaxgOMy IPOTOKO-
JIy MOXET COOTBETCTBOBATH TOJABKO OOMHO COCTOAHUME MOHETHOU CUCTEMBI, TO
cymecTBytoT N — 1 cocrosauin (m 2(n — 1) mogCOCTOAHNN ), KOTOPBIM COOTBET-
CTBYIOT HEHYJEBBIE IIPOTOKOALI. Ha30BeM TaKme COCTOAHUA HEHYACEbLUY.

OcHOBHOE HAOMIOIEHUE COCTOUT B CJEAYIOLIEM:

JIEMMA O TIPUHYIUTEJIbHOU UHDOPMAIIMU. Kaxcdomy wenyiesomy npo-
moKxoay omeeyuaem Mmoabko 0010 NOJCOCNOANUE MOHEMHKOT CUCTEeMbL.

HOKA3ATEJBCTBO JEMMBI. IlycTh B3BemMBAHUSI IPOU3BEAEHBI U COCTO-
SHUE MOHETHOUW CUCTEMBI OMpeAeTeHO. IlyCTh MPOTOKOM HEHYIEBOU, T.€. B
KAKOU-TO MOMEHT OJHA, JAIlKa MEePEeBECUIa APYry. SCHO, 9T0 TOrga Ha Be-
cax Jexaua (PaTbIIUBasS MOHETA. B DTOM CIydae MbI ONPEAeJuM He TOJIBLKO
COCMOAHUE MOHETHOU CHCTEMBI, HO U €€ N0JCOCmOoAHUE, T.€. HE TOIBKO HO-
Mmep PaATbLIIMBON MOHETHI, HO U €€ 0MH0CUMesbHbill 8ec.

B camom geme, mbr 3HAEM, ITO (PATHITUBAI MOHETA yIaCTBOBAJIA, BO B3BE-
MWBAHUYU, 3HAEM €€ HOMEp W Ha KAKYI0 JaIlKy OHa Jeraa. Ho mo mpoTokoxy
B3BemUBAHUA U WH(MOPMAIUN, HA, KAKOU U3 ABYX HAIIEK JEXUT (PATLIIUBAL
MOHETA, MBI ONPEAEINM U €€ OTHOCUTEIbHBIA Bec. JleMMa, moKa3aHa.

Temepnb BLIOEpPEM MPOM3BOJLHLIA AICOPUTM, KOTOPBIA 33 k B3BEIIMBAHWI
cpeau n MoHET ompegenseT dpanbuuByio MoHETy. COrIacHO JeMMe, KOJIUYe-
CTBO HEHYJEBLIX TTOACOCTOAHUN HE GOJIbIIE, IeM KOIUIeCTBO HEHYJIEBBIX MPO-
ToK0M0B, TO ecthb 2(n — 1) < 3% — 1. CregoBarensro, n < (3% +1)/2.

[lokaxkeM, 9TO BEPIHIOI OYUEHKY MONCHO NOHUBUMb ewe Ha EOUHUYY.
IIycts n = (3k + 1)/2; my — 9mMcaI0 MOHET, KOTOPBIE KIAAYTCA HA BECHI IIPU
IEPBOM B3BEIIWBAHWUMU, 19 — YUCJIO OCTAJBHBIX MOHET. HpeAHOJIO)KI/IM, 9aTo
mg > (371 + 1)/2. Torga, ectu BecH ypaBHOBECATCA TPU MEPBOM B3BEIIH-
BaHUU, TO (QAIBIIABASI MOHETa OKAXKETCA CPEeIUu DTUX 11y MOHET, W MBI HE
CMOXeM HauTH ee 33 k — | B3BemMBaHMe, COTVIACHO NOKA3AHHOMY B TMPEIBILY-
mewm abzame. Cregosarensno, my < (3871 + 1)/2. Torga my > 371 Tak xak
My YeTHO, TO 1My > 3k—1,

PaccmoTpum ciayyan, Korga BeChl IIPU EPBOM B3BENINBAHUU HE YPABHOBE-
cuauck. Torma daabmmBasg MOHETa, HAXOIUTCA CPEIW I'PYNOBI U3 17] MOHET.
Cymectsyer 2 - 3*~! mpoTOKOIOB, yIOBIETBOPAIOMIAX HTOMY yCIOBMIO. Tak
KaK BeChbI XOTA ObI OMWH pPa3 He MPUILIN B PABHOBECUE, TO, ONPEIETUB HOMED
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GAILIIMBOY MOHETBHI, MBI Y3HAeM OTHOCUTEILHLIM BEC MOHETEHI, TO €CTh al-
TOPUTM pa3anvacT NOACOCTOAHUA HAIIUX 7771 MOHET. Tor,u;a KOIM4IeCTBO IOa-
COCTOAHUU 171{ MOHET He OOJbIIe, 9eM KOJIUIECTBO MPOTOKOIOB, ¥ KOTOPBIX
Ha mepBoM MecTe cTouT +1, T.e. 2my < 2 - 3k-1, 3uaaut, m; < 3k=1 Ho
mq > 3F~L. Iporusopeune.

CregoBaTenbHO, €CIM AIrOPATM 33 k B3BEIIMBAHUM CPEAX 7 MOHET HAXO-
maT dammmsyo, To n < (3¢ —1)/2.

YTNPAXKHEHUE 4. Tlokaxure eduncmeennocms (¢ TOTHOCTHIO 10 IEPEHY-
MEpPAIUU MOHET) MPUBENEHHBIX BHIIIE AJTOPATMOB.

3ATAYA HA UCCHAENOBAHUE. Hccaedyime cayuati Heckoabkus @asbuii-
8bIT MOHEM.

KoMMEHTAPU A. fI. KAHE/Jb-BEJOBA. Mena mosHakoMma C aBTOpa-
MU DTOU CTAaThbU (TOr[a UIKOALHWKAMM) 3aMedaTenbHb yaurens — Cepren
I'puropseBud Péman. K coxajenuio, ero yxe HET B XUBBIX.

[MxoabHVKY pemmim OTKPLITHIN BONPOC, cToaBmmnu okoiao 20 mer. Kpar-
KOCTH PEIIEeHUsA O3HAYAET HAMUYUE CTPATErUIECKOU, «puaocodpCKON» MUIeu.
W Takas maes — MOMOMHATENLHOU WH(MOPMAINKA, KOTOPYIO MBI BHIHY X JEHBI
HONyYuTh, — B paboTe mpucyTcTByeT (CM. pasgen 3). 3aMedaTelbHO, UTO
ABTOPBI, B TO BPEMs NIKOJAbHUKU, HAINLIA HOBBIM MOAXOMA K 33a4a9aM TEOPUU
nH(MOPMAIINH.

[lna >Toro moTpe6oBaIOCh MOHATH, UTO TAKOE GAZOPUMM ONPEOescHUs
Pasbwusot monemp, u POPMATU3OBATEL >TO MOHATHE. BooObiie, ¢ mpouesy-
pou dopmasuzayuy CBI3aHO MHTEepecHOe aBieHne. OHA HYXHA MPEXIe BCETO
MU TOKA3aTEeJbCTBA HEBO3MOXHOCTHU. ITOOBI MOKA3aTh HAJIUYUE MOCTPOE-
HUA [UPKYJIEM ¥ JUHEUKOU, HOCTATOYHO ero mnpusecTu. Dopmamusaiusa He
HYXHA, — JOCTATOYHO OOIIEr0 MOHUMAHUA MPOIEAYPhI MOCTPOEHUA HA, YPOBHE
3apaBoro cmbicaa. QmHAKO Korpa TpebyeTcs MOKA3aTh HEBO3MONCHOCMb TO-
CTPOEHUs, HEOOXOMUMO CaMy MPOILEAYPY MPEBPATUTE B MATEMATAIECKAYN O0H-
€KT, T.e. fopmaiu3osamy. Kraccuieckue npuMephl: HEPa3PEeIUMOCTh YPaB-
HEHUU [ATOU CTENeHW B PAJMKAIAX U JOKA3aTeIbCTBO TeopeMbl [éxems (0
HAIUYWY BEPHLIX, HO HEJOKA3yeMBIX yTBepXIeHuu B apudmeruke). B mo-
cremHeM caytae morpeboBanach (popMaIM3anusa MOHATUA MATEMATUIECKOTO
doxasamenbcmsa.
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