Headuyams emopas Jlemuas muozonpedmemnan wrosre Kuposckot obaacmu
Buwruav, 2-27 woaa 2006 20da, 8 xaacc.

HecTtangapTHble B3BENIUBAHUSA, 8 UIOJIH.

ITpoBepka paBeHCTBa

ITycTh €CcTh HECKOIBKO MOHET, CPEIH KOTOPBIX MOTYT ObITh (DalbIUBbIE (BECAIINE OIUHAKOBO, HO MEHBIIE HACTOAIINX ).
3agaua COCTOUT B TOM, YTOOBI 3a 33JaHHOE YHCJIO B3BEIIMBAHMUII yOenuThCs, YTO (hasIbIIMBBIX MOHET Ha CAMOM JEJe
HET, TO €CThb YTO BCE ITH MOHETHI HA CAMOM JIEJI€ BECSIT OJUHAKOBO. JTOT MPOIECC Mbl Oy/IeM HA3BIBATH 8epudurauuet
WA MECTNUPOSAHUEM, & OTAEIbHBIC B3BEITUBAHUS OYIEM TAKIKE HAZBIBATL NPOGEPKAMU).

1. 8 3a 3. Bepudmunuposars 8 MOHET 3a 3 B3BEIIHNBAHUI.

Perrenne: BO—ﬂepBbIX, OTMETUM, H4TO HAWN B3BEWNBAHNA OOJIXKHbI COAEPXKATb PAaBHOE 4YNCNO MOHET Ha BECax (VIHaLIe Mbl MPOCTO
TEPAEM B3BEWLINBaAHNE BﬂyCTyIO), d Hawwn BECOB A0JI>KHbl OCTAaBATbCA B PAaBHOBECUN — NHAYE BepmchKauvm HEMEONEHHO NPEKpPaLLaeTCcs
C OTPMUATENbHBIM Pe3y/sbTaTOM "He BCe MOHETbl BECST OAMHAakoBO'. Becb BOMpoc B TOM, Kakme BbIBOAbI Mbl CMOXEM CAENaTb U3
MOJlyYeHHbIX HaMN TPEX PaBEHCTB.

ObosHayum MoHeTbl Hucnamu ot 1 go 8, nomeleHMe MOHET Ha ofgHy Halwky Oygem obosHayaTb 3Hadqkom ‘4", a pesynbTaT
B3BELUNBAHNS — PAaBEHCTBOM.

Anroputm BepudmnKaLmm o4eHb NpocT:

1 = 2 (1)
1+2 = 3+4 (2)
1424344 = 54+46+7+38 (3)

3ameTuM, YTO 3TN TPW MPOBEPKU MOXHO AenaTb B NOOOM nopsiake.

[oka>keM, 4TO Npu BbINOJHEHNMN 3TUX PABEHCTB BCE 8 MOHET BECSAT NOPOBHY. [leiCTBMTENBHO, U3 NEPBOro PaBEHCTBA CNeAyeT, HTO
1 v 2 Becst noposHy. Korga mbl nosioxnnu 1 u 2 Ha oaHy 4Yally BECOB, a CNPaBa NOJIOXKMAN ABE LPYrMe MOHETbI N B Pe3yNnbTaTe BeC
OKa3ancCa paBHbIM, Mbl HEMEONEHHO MOXXEM CAEATb BblBOA4 O TOM, HTO Ka>XAas N3 MOHET 3 1 4 BecnT CTOJIBKO Ke, CKOJIbKO MOHETbI
1 1 2. AHanoru4Hblii BbIBOA O CNefytoWnX YeTbIpEX MOHEeTaxX AeNaeTcs Ha OCHOBAaHUW TPEeTbEero B3BELUMBAHUS.
2. 2K 34 K. O606mure npenpiaymuii anroput™ Ha ciydail K B3BemmBaHmil.
3. 10 3a 3: nepsasa caooicnan 3adavwa. Bepudummposars 10 MOHET 3a TpU B3BEIIUBAHUSI.

Pemenue: [loHavany 3ajaHune kaXercsi HEPa3peLLIMMbIM. TeM He MEHEE, PelleHne CyLeCTBYET.

1+(2+3) = (4+5+6) (4)
1+(4+54+6) = (7T+8+9+10) (5)
1+(7T+8+9+10) = (2+3)+(4+5+6) (6)

Moka>kem, 4TO M3 BbINMUCAHHbIX TPEX PABEHCTB AEACTBUTENbHO CNEAYET, YTO BCE MOHETbI BecsT ogmHakoso. O6o3HaymMMm Bec
MoHeTbl 1 4epes x, BeC Cymmbl MOHET 2 n 3 — yepe3 y, BeC Cymmbl 4+5+6 — uvepes z, a Bec cymmbl 7+8+9+10 — qepes t. Torga
NONIyHeHHbIe HAMMN B Pe3yNibTaTe NPOBEPOK TPU PABEHCTBA O3HAYAIOT BbIMOJSIHEHNE CUCTEMbI TPEX YPaBHEHWNIA:

x+y = =z (7)
r+z = t (8)
T+t = y+=z (9)

Cnoxum aBa nocneaHux ypaeHeHusi. Mony4um nocne cokpauweHuii 2¢ = y. Toraa u3 nepeBoro ypaBHeHusi z = 3z, a N3 BTOPOro
-t = 4x. Mbl nony4nnn, 410 aBe MOHeTbl 2 1 3 BecaT BABOE Donblie MOHeTbl 1, Tpu MoOHeTbl 4, 5 n 6 BecsiT B Cymme BTpoe bonblue
moHeTbl 1, a nocneanne 4 MOHeTbl BECAT BHETBEPO Gosiblie MOHeTbl 1. 3Ha4MT, KaXKAasi MOHETA BECUT POBHO CTOJIbKO XK€, CKOJIbKO
BecnT mMoHeta 1.

4. 100 3a 6. Bepudunuposars 100 moner 3a 6 B3BerMBaHU.
Pemenue: Pewenve 310l 3aaa4m xo4eTcst nony4nTs gapom — u3 npegbigywero. Hanpumep, pasbuts 100 moneT Ha 10 kydek no

10 mMoHeT n Ansi Havana 3a TpU B3BELLUMBAHMUSI [OKA3aTb aHaNOrNYHbIM OOPa3OM PaBEHCTBO BECOB B Ka)kAowl Ky4ke. MoxeT ObITb,
nony4nTcs’?

[a, HecomHeHHO. 3a Tpu B3BELIMBAHUA Mbl CMOXEM YBUAETb, 4TO Kaxaas u3 10 kydek no 10 MOHET MMEET OAUH 1 TOT XXe BEC.
Hy u 410? A TO, 4TO 3TO 03HAYaET, H4TO B KAaXKAOI N3 KYHEK OAHO 1 TO XKE KOJNHECTBO hanblumnBbix MOHET. Ecnu mMbl Tenepb fokakem
PaBEHCTBO BECOB BCEX MOHET n3 s1toboi 0AHONR Ky4ukn (TO ecTb 4TO dhanbwnebix MOHET Tam uam 0, unn Bce 10), To aBTOMaTU4ECKN
OKaXKETCSl, YTO M BCE OCTasIbHbIE MOHETbI TOXKE BECAT OAMHAKOBO. A 3TO Mbl YMEeM [OKa3bliBaTb €Lé 32 TPW B3BELUNBAHUS.



5. 10X 340 3K. O6061mTh n0TyYeHHbIE Pe3yIbTATH Ha 3K B3BEIINBAHMIA.
Onnaxo, okazeiBaeTcs, u pesyasrar “10% 3a 3K” — me mamtyummii.

6. 28 3a 4. Bepudwurnuposars 28 moner 3a 4 B3BEIIMBAHULA.

Pemenue: [nsi Tpéx npoBepoK M HETLIPEX rPyMn Mbl BOCMOb30OBAINCL YPABHEHUSIMM, OCHOBAHHBIMU HA apudMETNHECKIX PaBeH-
ctBax 1 +2=3,14+3=4un2+3=1+4. A kakue paBeHCTBa MOXXHO MCMNOJSIb30BATb 34ECbH?

AHanoru4HO TOMy, Kak Mbl MOCTYNanu paHblue, MbICNIEHHO pa3obbem BCe 28 MOHET Ha HECKONbKO rpynn. A WMEHHO, NyCTb B
rpynnax 6yger 1, 3, 6, 8 n 10 moneT. Eciv Mbl C nOMOLLbIO HETBIPEX PaBEHCTB AOKAaXKEM, HTO BECa IPyrnn TOXKE OTHOCATCS Kak
1:3:6:8:10, To mbl peunm nocraeneHHyto 3agady. Vickombie pasencTBa — Takue:

1+8 = 3+6 (10)
14346 = 10 (11)
1410 = 3+8 (12)
143410 = 6+8 (13)

A Tenepb — foka3aTenbCTBO. Mbl, KOHEYHO, MOXXEM CHOBA HA4aTb "XUMMUYNUTL CO CJIOXKEHWEM YPABHEHWI, PaCCHMTBIBAs HA yaaYy.
Ho mbl nopoligem k geny npouie: nepenniuemM nepeble TPU PABEHCTBA B BUAE

1+(8-6) = 3 (14)
1+3 = (10—6) (15)
1+(10-6) = 3+(8—6) (16)

Huuero He HanomuHaet?

KoHe4HO ke, 3TO Te camble paBEHCTBA, KOTOpble Mbl yxke Bugenn B npumepe ‘10 3a 3”. Mbl 3Haem, 4T0 oHu BepudnLmMpyOT
rpynnsl 13 1, (8-6)=2, 3 n (10-6)=4 moHeT. VlHaye roBopsi, OHN [OKa3bIBAOT, 4TO rpynna 8 secuT Gonbwe rpynnbl 6 poBHO Ha
2, a rpynna 10 Becut bonblwe rpynnsl 6 posHo Ha 4. Ho y Hac ecTb ewe opHo paseHcTBo — 1 + 3 + 10 = 6 + 8, paBHOCUNBHOE
143+ (10 — 6) = 8. Mockonbky 1, 3 n 10-6 yxe BepucbuLypoBaHsl, TO Mbl NOJyHaeMm, 4TO rpynna 8 Toxe sepupuymposaHa, a
3a04HO C Hell OKa3bIBAOTCS BepuuumnposanHbimu 6 n 10.

7. 30 3a 4. Bepudurupyiite 3a 4 p3pemmmpanust 30 MOHeT.
Pemenue: Pasbuenue Ha rpynnbl — 2, 5, 6, 8, 9. OTbiwuTe YeTbipe HYXKHbIX PABEHCTBA AJ1st 3TUX TPymM.

8. 80 3a 5. Pemure 1y ke 3ama4y Juis 5 B3semusanuii u 80 MoHer — Ttounee, pasbuenus wa rpyunst (3, 4, 9, 10, 26,
28).
9. 96 3a 5. Pemnre Ty ke 3a1ady jid 5 B3BemmBanuii u 96 Moner — TouHee, pa3buenuil Ha rpyunst (1, 8, 14, 18, 25,
30) wim (1, 12, 15, 20, 22, 26).
10. 114 3a 5. To xe pna 114 moner — rpyust (9, 12, 20, 22, 25, 26).

O6paruTe BHUMaHME, YTO TOCTEIHNE PE3YIbTAThI MO3BOJSAIOT, HanmpuMep, 3a 10 B3BemmuBanuil BepupUIUPOBATD
1142 = 12996 moner. CpapuuTe 3T0 ¢ “orkumaeMbiM” ToHadasTy sHadennem 210 = 1024!

3agadua o6 3kcmepre

B zamagax 06 sKcmepre 0OBIYHO (QUTYPUPYIOT ABa MepCcoHaXka — “arcmept’ u “cymabst’. Cyabe u3BecTHO 00IEe YUCIIO
daNbIINBBIX MOHET, & TAK?KE TO, UTO BCe (DABINUBBIE BECSIT OJMHAKOBO, BCE HACTOSIIUE TAKXKE BECAT OJWHAKOBO, W
danbIuBbe Terde HACTOAIUX. JKCIEPT XKe 3HAET Bee (DATBIMUBBIE MOHETHI. 33/1a4a IKCcIepTa — yOe uTh B ClpaBe/i-
JUBOCTH CBOEro 3HaHUA (.HOFI/I‘IGCKI/I MBICJIAINETO U MaTeMaTUYIeCKHU O6pa30BaHHOFO) CyAbIO.

Uraxk...

11. Ha cyme B KadecTBe BEIECTBEHHOTO TOKA3ATENBCTBA ObLIO MperbsapiaeHo 2N MpOHYMEPOBAHHBIX MOHET. DKCIEPT
obHapyzui, 4ro MOHeTbl ¢ 1-i no N-10 — daubmuseie, a ¢ (N + 1)-ii no 2N-10 — nacrosimue. Cyz »Ke 3Ha€T TOJIBKO,
YTO BCE HACTOSAIIME MOHETHI BECAT OIMHAKOBO, BCE (DATBIIMBBIE TAKIKE BECAT OJWHAKOBO, M UTO (DATBITUBLIE MOHETHI
Jierde HACTOSIUX. B paciopsKeHnn SKCIIepTa, — JallledHble BEChl 0€3 TUDh.

DKciepT X04er JA0Ka3arh Cyly, 4To MoHeTbl ¢ 1-it 1o N-10 — danbmussie, a ¢ (N + 1)-if no 2N-10 — Hacrosiue.
Kak skcnepry cuenarb 910 3a Tpu B3pemuBanud a) maiasg N = 7; b) aaa N = 9?7

Pemenue: a) [epBbimM B3BELWIMBAHUEM SKCNEPT CpaBHMBaeT MoHeTbl 1 1 8. (1 > 8). Cyabs ybexxaaeTcs, 4To MOHeTa 8 — chanbLunBasi,
a 1 — HacTtosiwas.

Bropbim B3BewnBaHnem akcnept cpasrusaet 1+9+10 ¢ 24+3+8. (2+ 3+ 8 > 1+ 9 + 10). Cyabs BuanT, 4to gobaeneHne asyx
HEN3BECTHbIX MOHET K TSDKEJION 4Yalue u ABYX HEU3BECTHbIX MOHET K JIErKOW 4alue noMeHsinio cutyauuto Ha Becax. CrefoBaTenbHo,
K TsDKENOM 4awe bbinn gobasneHbl ABE NErKUX MOHETHI, @ K JIEFKOW — ABE TSHKENbIX. DTO A0KAa3bIBAET €My, 4TO MOHETHl 2 u 3 —
Hactosiwme, a 9 u 10 — danbmssle.

Hakoweu, skcnept cpasruBaer (1+2+3)+ (114124 13+14) c (4+5+6+7) + (8 + 9+ 10). Boccranosute paccyxpaeHusi,
KOTOPbI€ NO PE3Y/IbTATY 3TON0 B3BELWWNBAHUSA CMOXET NpoAenaTb CyAbs.

OTmeTum, 4TO 3TOT anropntm obobuiaercs Ha ntoboe YNCo B3BEWMBAHWIA, Npy 3TOM Anst N B3BELUMBAHUI Y SKCMEPTA NOY4aeTCst
A0Ka3aTenbCTBO Ans 2N HaACTOALWNX N TAKOro »xe 4mcna d:)aJ'IbLUVIBbIX MOHET.



b) MpenBaputensHoe AeiicTBrE: SKCNEPT rpynnupyeT MOHETbI B Takme Tpu kyuku: A (1, 2; 10, 11); b (3, 4, 5; 12, 13, 14); B (6, 7,
8, 9; 15, 16, 17, 18); B kaxpzoli Ky4ke NOPOBHY HaCTOAWMX M PaNbLIMBbIX MOHET, IKCMEPTY 3TO M3BECTHO, a CyAbe byaeT aokasaHo
B pe3ysibTaTe B3BELUMBAHWNA.

1) Ha neByto valuKy BECOB KNafyTCsl HACTOALWME MOHETHI U3 Ky4kn A u danbwmebie n3 ky4ku b, a Ha npasyto — danblumesie s
kydkn A n Hactosiwme n3 kydku B. Mpasas vawka Tsxkenee nesoii.

2) Ha neByto 4aluKy BECOB KNafyTCsl HACTOSILME MOHETHI U3 Ky4kn B u danbwnesie n3 kyuku B, a Ha npasyto — danblumssie us
ky4ykn B u Hactosiwme n3 kyqku B. [paBasi qawka Tsixkenee nesoii.

3) Ha neByto Hawky BECOB KNagyTCst HACTOAWME MOHETHI U3 Ky4kn B n danbwmesie n3 kyvek A n B, a na npasyro — danbwuesie
13 Ky4yku B n HacTosdwme ns kydek A n b. paBas yawka Tskenee neBoii.

MycTb o — pa3sHOCTb BECOB HAacTOAWMX 1 panblmnebix MOHET kyukn A, T.e. z = (1 4+ 2) — (10 + 11), y — TO e camoe gns Ky4Kku
B, Toectb y = (34+4+5) — (12 4+ 13 + 14), u, aHanorn4ro, z = (6 + 7+ 8 +9) — (15 + 16 + 17 + 18). Pa3HOCTb Mexay BeCOM
dhanbwnBoli 1 BECOM HACTOSWENR MOHETBI MOXKEM CHMTATb pPaBHON 1.

Hawwn B3BewmBaHus gokasanu cyabe Cnefyrowme TPU HEPABEHCTBA: Yy > &, 2 > Y, £ +y > z. [ockonbky =, y n z — uenvie
4yncna, To CTPOrMe HEPAaBEHCTBA MOXKHO 3aMEHUTb Ha HecTporue: y > x + 1, z >y + 1, x +y > z + 1. CpaBHuBasi BTOpoe u TpeTbe
HEpaBEHCTBA, MoslyYaeM = +y + 2z > y + z + 2, otkyaa « > 2. CknagbiBasi BCe TpW HepaBeHCTBa, nosyyaem y > 3. HakoHneu, u3
y>Ke NosnyHeHHoro aenaem BbiBog z > 4. C apyroii CTOpPOHbI, O4EBUAHO, HTO Pa3HOCTb MEXAYy KakumMu-To K MOHeTamu u gpyrumu
K moHeTamu He MOXeT ObiTb 6onblie, 4em K, npu4em paBeHCTBO ObIBaeT TOMbKO TOrAA, KOrAa MepBble MOHETbI — HAcTosWue, a
BTOpble — hanblunBbie. ITO U JOKA3bIBAET CYAbEe BCE, YTO HAAO.

12. YcranoBure CBsi3b MEXK/y pellleHHeM IyHKTa 6) 970l 3aja4u u perienueM 3a7a4u o Bepudukanuu 10 moner 3a
TPU B3BEIIUBAHUSA.

13. Jlokaxkure, ITO KazKIOMy aaropuTMmy Bepudmxamun K MOHET, B KOTOPOM BEIUYIWHA OJHON W3 Ky9IeK MOHET PaBHA
1, coorBercrByet peinenne 3amaan 00 3xcnepre A K — 1 macrosnmx u K — 1 ajbIIuBbIX MOHET.

IIpoBepka paBeHCTBa JJid MOHET TPeEX THUIIOB

OdeHb UHTEPECHBIM CTydaeM 00IIeil 3a1a4u O BepudUKAINHT SBISeTCA TaKasd 33a49a: MOHETBI MOTYT OBITh JIH0O0O HACTO-
stamu (ckazkem, pecsimu 10 1), anbo gerkumu danbmuebivu (9 1), anbo Tsekenabivu Ganpimbebivu (11 1). [31ech
BaXKHO TOJIKO TO, 4ro Beca 9, 10, 11 obpasyior apudmernyeckyio nporpeccuto.] Kak u pambiie, nepes HaMu CTOUT
3a/a9a — JOKa3aTh, YTO BCe MOHETHI HA CAMOM Jejie BeCcAT IOPOBHY.

CoBepITeHHO 0YeBUIHO, YTO st N MOHET 3Ty 331a9y MOXKHO peruTh 3a N — 1 B3BemmBaHue, IPOCTO CPABHUB
OJIHY MOHETY CO BCEMHU OCTaJIbHbIMHU. ECIN BCE MOHETHI BECAT OAMHAKOBO, 3TO OyzerT 3a]uKCHPOBAHO B pPe3yJbTaTe
Takux B3BemuBanuit. Ho 3ToT pe3ysbrar abcoi0THO TPUBUAJIEH.

MpbI ke HauHEM Cpa3y ¢ HETPUBHUAJIBLHOTO PE3YIbTATA.

14. 6 3a 4. llporectupyiiTe 6 MOHET 3a 4 B3BEITUBAHNUSI.
Pemenne: Anroputm 6asnpyercsi Ha TakoM CBOICTBE: eCn B ycnoeusix 3agaqu (a, b, ¢) — seca moHet n 3a = 2b+c¢, Toa=b=c.
[Joka>kem 370 CBOIACTBO.

Mo ceoiicTBy apudmetnyeckoii nporpeccum nubo ¢ = 2a — b, nubo ¢ = 2b — a, nubo ¢ = “T‘H’. B kaxxgom u3 Tpéx cny4aes,
NOACTABSAS YKA3AaHHOE 3HAY€HME ¢ B PaBeHCTBO ¢ = 3a — 2b, ybexxpaemcs, 4To a = b, a NOACTaBAsIA 3TO B YC/IOBME, NONY4aeMm
c=3a—2b=a.

Tenepb Noka)kem, KaK UCMOSb30BaTh 3TO PAaBEHCTBO ANl AOKA3aTENbCTBA PaBeHCTBA wecTu MoHeT. CHavana (AByMms B3BewnBa-
Husimn) ybegumcs, 410 nepebie Tpu MoHeTbl pasHbl no Becy. (Obo3Haqmm nx Bec vepes a). 3atem (ogHum B3BEWMBaHNEM) ybegmmcs,
4TO YeTBEpTas MOHeTa paeHa nsToi (mycTb ux Bec paseH b). Hakowew, Bec wecTtoii moneTsl 0bozHauum c. Monoxmne Ha ogHy uawy
BecoB MoHeTbl 1, 2 u 3, a Ha gpyryto — mMoHeTbl 4, 5 n 6, ybegumcs, 4to Beckl B paBHoBecun. OTcroga (paccyxpeHme CM. BbiLue)
3aK/I04aEM, 4TO BCE 6 MOHET BECST OfMHAKOBO.

15. 5 3a 8. Ilporecrupyiite 5 MOHET 33 3 B3BEITMBAHUA.

Pemenue: Kniouesasi nges ta xe camasi, HO B3BewmBaHus byayT HemHoro apyrumu. [lycts y Hac ecTb MoHeTsl a, b, ¢, d, e.

a+d = b+ec (17)
at+e = b+d (18)
a = e (19)
(20)

Ecnn cnoxutb 3T Tpu paBeHCTBa, TO B pe3ynbTaTe NOAyqnTCst Kak pas 3a = 2b+ c. Kak Mbl y>ke 3HaeM, U3 3TOro COOTHOLLEHUS
[eN1aeTcs BbIBOA O TOM, 4T0 a = b = ¢. Torga n3 nepBoro ypasHeHusi nonydaem d =b+c—a = a.
16. 3n + 2 3a 2n + 1. IIporecrupyiite 3n + 2 mounerst 3a 2n + 1 B3emuBanue (n > 0).

Beeniem obo3Hauenne f4(n) — KOIMIECTBO MOHET, KOTOPOE YIAeTCs OTTECTUDOBAThH AJrOPUTMOM A 3a n B3BelIn-
Bauuii. Kpome roro, oboznauum f(n) = max fa(n) — MakcuMalbHOE 3HAYEHUE HYUCJA TECTUPYEMbIX MOHET 1O BCEM

asropurmam. Huxke mbl Oyuem J0KasbiBaTh HUKHEME OlEHKU 1ig f(n), KOTOpble Ha caMoM jiesie OyayT CBOIMTHCH
OPOCTO K MPEIbIABICHUIO aJIFOPUTMA, JAIOMIEro HYKHOE 3HadeHue f4(n) mis GeCKOHEYHO MHOTUX 3HAYEHUH N.



Pemenue: Ham npegcront gokasatb, 4to f(2n + 1) > 3n + 2. [okasaTensctBo byget nHaykumonHsiM. Basza nngykummn fa(3) =5
[0OKa3aHa BbILE, A Celi4ac Mbl MOKaXKEM, Kak 40DaBnsATb 3 MOHETHI K y>Ke OTTECTUPOBaHHBIM 3142 MOHETAM BCEro 3a 2 B3BELUMBAHUS.
D70 penaetcsi Tak: nycTb fobaBnsieMble MOHETbl BeCsiT b, ¢ u d, a Kaxjasi U3 OTTECTMPOBAHHbIX MOHET BecuT a. Vckomble gBa
B3BELLUNBAHNSA MOXHO 3anucaTb B BUAE PABEHCTB:

b = d (21)
3¢c. = btc+d (22)
(23)

[elictBntensHo, us aTux paseHcTe nonydaem 3a = 2b+ ¢, OTKyAa, KakK U BbillE, JEMAEM BbIBOA O TOM, 4T0 a = b = c. PaBencTeo
b = d 3aBepliaeT fOKa3aTeNbCTBO.

MoxeT nokasaTbcst, 4TO HepaBeHCTBO f(2n + 1) > 3n + 2 nHeynyuwaemo. OfgHako 3TO HEBEPHO, KaK Mbl YBUAUM B CIEAYHOLLAX
npumepax.
17. 4+2 3a 3. llporectupyiiTe rpymniny u3 4 MOHET U €ITe TTapy MOHET 3a 3 B3BEITHBAHUSI.

Pemienue: [lyctb y Hac ecTb MoHeTbl a, b, ¢, d, e n f, a Mbl XOTUM JoKa3aTb a =b=c=dun e = f.
Cxema B3BELIMBAHWINA:

e—f = a—-b (24)
e—f = b—c (25)
e—f = c—d (26)

(27)

Mbl 3geck 3anucanu pasHOCTM BMECTO CyMM. ECnin cnoXuTb 3T Tpu paBeHCTBa, TO B pe3ynbTaTe noay4utcs pesynstat 3(e— f) =
a — d. Ho pa3sHocTb Mexay mMoHeTamu a u d, KaXkAasi u3 KOTopbIx BecuT anbo n, nubo n — 1, nnbo n + 1, gomkHa ObiTe He Bonee
2, a senuuuna 3(e — f) kpaTtha 3. MNoatomy n nesasi, n npasast 4acTm B nocnegHem paseHcTeBe pasHbl 0, To ecTb € = f n a = d.
MoactaBue e = f B KaXKA0E U3 UCXOAHBIX PABEHCTB, NOAYHUM, 4To a = b, b = c n ¢ = d, 4T0 n TpeboBanoch AoKasaThb.

18. 7 3a 4. llporecTupyiiTe 7 MOHET 3a 4 B3BEITUBAHUSI.

Pewmtenue: Boiwe mbl npotectuposanu 4+2. Utak, al = a2 = a3 = a4 = a v bl = b2 = b. OTnoxum ogHy M3 MOHET a; u fobaBuM
Ha BECbI ELE€ OfHY MOHETY C, KOTOPYIO Mbl 40O CUX MOP HE WCMOJb30BasW. TO4YHEE, CHOBa BOCMONb3yeMCsi paBeHCTBOM 3a = 2b + ¢,
KOTOpPOE 1 AOKAXKET HaM MOJIHOe paBEHCTBO BCeX 4+2+41 MOHeT.

19. 14 3a 11. Tlporectupyiite 14 moner 3a 11 B3BemuBaHwmil.

Pemenne: 3pech HeoOX0ANMO A0Ka3aTb €le OAHO NOJIE3HOE CBOWCTEBO BECOB MOHeT: ecnm 7a = 4b+2c+d, Toa =b =c = d.
[Hokaxkem ero.

Ecnn cnpaga ecTb HepaBHble NO BECY MOHETbLI, TO NpaBasi Yawa secuT bonbwe, Hem 7min(b, ¢, d), Ho menbe, Yem 7max(b, ¢, d).
TO 3HA4MT, 4TO BEC MOHETbI @ 3aktoudeH mexay min(b, ¢, d) n max(b, c,d), To eCTb SBNSIETCS CPEAHNM HIIEHOM apUMETNHECKON
nporpeccun. 3anuiem paseHCTBO Kak 4(b — a) + 2(c — a) + (d — a) = 0. Kaxpoe n3 BbipakeHmnii B CKobkax paBHO Hymto wim +1
(ranomHnm, 4T0 1 — pa3sHOCTL apuPMETMHECKOA NPOrPeccum), NO3TOMY Mbl HEMEAJIEHHO MOJYyHaeM M3 COobparkeHulii HE€THOCTH, HTO
d—a =0, 3atem gennm Ha 2 n nony4aem ¢ —a =0, a 3atem u b —a = 0. Ntak, b = ¢ = d = a, 410 n TpeboBanoch fOKa3aTh.

Takum obpasom, ans sepucpukayuu 7+4+2+1 moHet goctatouHo npoeectu 6+3+1 npeaBapnTenbHOe B3BELLIMBAHME, YCTAHAB-
nueatowee 6 pasBeHCTB mMoHeT “a”, Tpu pasencTBa mMoHeT "b”, ogHO paBeHCTBO ans AByx MOHeT “C’, a nocne 3TOro — ewe oAHo
B3BELUMBAHNE BCeX 14 MOHET, JOKa3bIBAIOLLEE NX MOJHYIO UAEHTUYHOCTb.

20. JTokaxuTe HepaseHCTBO f(4n) > Tn.

Pemenue: basa nHgykuum — nposepka 7 MOHET 3a 4 B3BELWMBaHMS, a ANS NEpPexoAa HaM Hago AobaBnsaTb Kaxable cneaytowme 7
MOHET K y>& BepnuumpoBaHHbim 3a 4 e3sewnBaHus. Obe aTux onepaumnm mbl yxke PaKTUHECKN HAYHMINCH AeNaThb.

3ameTuM, 4TO pesynbTaTt “7n MOHET 3a 4n B3BELUMBAHWIA L[AET aCUMATOTUHECKMI BbIUMPLILW Nepes NPeAblAYLNM Pe3yibTaToM
“3n + 2 moHet 3a 2n + 1 B3BEWMBaHME": paHbLUE Mbl 33 KaXXAble 4 NPOBEPKN YBENNHUBANMN HUCIO BEPUPULNPOBAHHBIX MOHET Ha 6,
a celqac — Ha 7.

O,D,HaKO N 3TOT pPe3yNbTaT HE ABNAETCA NYHLWUM.
21. Jokazarb nepasencrso f(8n+ 1) > 15n
22. Jokasato mepasercrsa f(16n + 2) > 31n, f(32n + 3) > 63n, a Takxke obmuii ciay<ail — HEPABEHCTBO

f(@n+(k—-2) > @2 —1)n (28)

23. Kak BBI gymaere, MOKHO JIM TTPOTECTUPOBATH 3a K B3BemuBanuii 6osee uem 2K Moner?



