Headuyams emopas Jlemuas muozonpedmemnan wrosre Kuposckot obaacmu
Buwkuas, 2-27 woas 2006 200a, 8 xaacc

MaTtepnanbl 3aHATHI aJTOPUTMUTIECKOTO KPYXKKa



CopepxkaHue
PeKyppeHTHbIe COOTHOILIECHNA 1 JUHaAaMHUYeCKoe IIporpaMMHupOBaHnue.
PekyppeHTHBIE COOTHOINIEHUSI U AUHaAMUYeckoe nmporpamvupoBanue I1.

Hecrangaprabie B3BellIMBaHUS.
IIposepka paBencrsa .
Bamaua 06 sxcnepre e
ITpoBepka paBeHCTBA JJIsT MOHET TPEX TUIIOB

XaHolckag Oalrms.

(=X NG, QTSN 9

o



PekyppeHTHBIE COOTHONIEHUS U AUHAMUYECKOE ITPOTrpaMMUPOBaHUeE.

1. Bspwieoonacrocms. Ha ckiame ecThb AMMKHA ¢ TPOTHIOM U SITUAKHA ¢ TIeCKOM. W3 coobparkenuii 6e30IacHOCTH SIITHKH
C TPOTHUJIOM HeJIb3si KAaCTh psiaoM. CKOJBKMMH CIIOCODAMHU MOXKHO IOCTPOUTH wmrTabenb u3 N sammKos?

Pemenue: Ecnu sepxHuii swmuk B wrabene — necok, To ClefylowmM MOXHO KNacTb ntoboli U3 SWUKOB, a eCnu BEPXHUl sSiLuK
B3PbIBOOMACEH, TO Jasiblle MOXHO KJ1AaCTb TONbKO SILNK C neckoM. MoXKHO MOrsiAeTb Ha TO »ke CamMoe u B 0bpaTHYIO CTOPOHY: ecnn
CBEpxXy B LlJTa6e}'|e JNIEXXKNT NECOK, TO NOA4 HNM MOXET JiIEXaTb J1f060ﬁ AWNK, @ €CNN CBEPXY JIEXXNT TPOTUJ, TO NOA4 HUM MOXXET JIEXKATb
Tonbko necok (a BOT ganbwe — cHoga Ntoboii Awnk). Takum 0bpasom, ecnu 4UCno BO3MOXHbIX wTabeneil BoicoTol N 0603HA4MTH
yepes III(N), To III(N) = III(N — 1) + III(N — 2) (nepBoe cnaraemoe COOTBETCTBYET C/ly4atd, KOra CBEPXY JIEKMUT MNeCOK, a BTOPOE
— cnyuato, koraa ceepxy Tpotun). Octanocs gobasuts, yto III(1) = 2 n III(2) = 3.

2. Illoxoaadka. Ot mokonanaku, cocrogiieit w3 N kycouxos, Ilers u Baca 1o odepenu OTKyCHIBAIOT IO OJHOMY HJTH
JIBa KyCO4YKa. BerpbiBaeT TOT, KTO ChedaeT HmocaeaHuil Kycouek mokonaaku. Haunnaer [lers. Kro BemurpeiBaer npu
MPABUJIBHON urpe?

Pemenue: PekyppeHTHOE COOTHOWEHME POBHO TO XK€ CaMOE, 4TO MU B NPEAbIAYLENA 3aAaqve, OAHAKO HA ITOT pa3 HAC UHTEPECYET
ve KOMMAYECTBO, a BbIATPbILL B UTPE. 3ametum, 4To ecnu B wokonagke octanock 1 unm 2 Kyco4ka, TO BbIMFPbLIBAET TOT,
4bsi OMepefb eNnaTh XOA, a eCM OCTanoCh BCEro TPU KyCOHKa, TO HadMHarowmii nponrpbiBaet. Janblie MOXKHO HAMOMHNUTb KNacCUKy
O BbIMMPLIBAIOWNX U NPOUrPLIBAOLNX MO3NLUSX — MNO3MLUMS, U3 KOTOPOUW E€CTb XOTs Obl OAMH BbIMIPbIBAOWMA XO4, NOMEYAETCs
KakK BbIMIPbIBAOLWLAs, @ NO3ULUS, N3 KOTOPOI TaKoro XOAa HET — Kak npourpbiBatowas. HecnoxHo yBuaets, 4TO NpourpbLIBaloT BCE
no3nuunu, Aasi KOTOPbIX YNCIO KYCOHKOB KpaTHO 3.

3. IIymu ¢uwru. Duika MOXKET JBUraTbCs 110 MO0 jyuHbl N TOabKO Buepea. nuHa xona duiiku He Gosee K.
Haiitu gncio pa3nuyHbiX myTel, M0 KOTOPBIM (DHUIITKA MOYKET MPOUTH TOJe 0T HAada a 10 KOHIIA.

4. Pasmenni. B rocymapcrse MaHUIIH BBITYIIEHBI MOHETHI AocTonHCTBOM 17, 31 n 89 manu. Ckoabkumu criocobamu
MOKHO BBIIATUTH 3apiuiary, paBayio 300 mamsm? (Crocobbl, OTAMYAIONIMECS TOJBKO MOPAIKOM BBILIAYUBAEMbIX
MOHET, CYUTATH OJUHAKOBLIMU. )

PeHIeHI/Ie: Eyp,eM AeﬁCTBOBaTb TaK: ONA Ka>Xgoro HaTypaanoro 4ucsaa Mbl XOTUM HaﬁTVI 41ncno CI'IOCO6OB, KOTOprM €ro MO>XHO
npeactaeutb B Buge 17a+31b+89c¢, rae a, b, c — uensie HeoTpuuaTenbHble Yucna. 3aMeTuM, 4TO €C/IM eCTb CNOCOD Tak NpeacTaBuTb
yucno N, ToO OAHOBPEMEHHO 3TO AaeT cnocob npeacrasnenus yucen N + 17, N + 31 n N + 89. Takum 06pa3om, MOXKHO nocsieno-
BATEJZIbHO 3aMOJIHATb Ta6}'IVI‘-IKy, B KOTOpyI'O 6yAyT nonagaTtb BCE I'Ipep,CTaBI/IMbIe Hucna, n gnsa Kaxxanoro 4mcna 6yA6T HaKanameaTbCA
4ncno cnocobos ero npeacrasneHms.

17 34 51 68 85 102 119 136 153 170 187 204 221 238 255 272 289

48 65 82 99 116 133 150 167 184 201 218 235 252 269 286

79 96 113 130 147 164 181 198 215 232 249 266 283 300 (!)

Janblie MOXHO MPOroBopuTb O MaTemaTtuke u npeacrasnenusix 300=17a+31b Tenepb 6ygem gosoauTb cTpodku He go 300, a mo
300-89=211.

110 127 144 161 178 195 212

141 158 175 192 209

172 189 206

203

Hu ogHoro cnocoba nony4uts 211 He HanpeHo. Haligem ewe 300-2¥89=122 n 300-3*89=33. VIx Toxe B Tabnuue Her.

OTset: OgHum cnocobom.

5. ITymwv sacdou. CKOABKUME CIIOCODAMU JIA/Ihsd MOXKET TPOUTH ¢ KaeTku al Ha KjeTky h8, mepeMernasichb mo JOCKe
TOJIBKO BIIPABO W BBEPX’

6. ITymov aadvu-2. I3 nocKku BIpE3aH MPAMOYTOJBHUK, COCTOAIINH u3 KAeToK ¢3—cH u d3—db. CrompkuMu crocobamMu
JIaJibsi MOXKET IIPOMTH 110 TaKOH jocKe ¢ KJjleTKu al Ha KjeTky h8, 1epeMernasch 10 JOCKe TOJIbKO BIPABO U BBEPX!

7. lleneycTpeMIEHHBIH MAXMATHBINA KOPOJb CTOUT HA 1MoJie al ¥ CTpeMuTCs monacTh Ha noje h8. Jns Kaxkoro mos
JIOCKHW M3BECTHO, CKOJIBKO MHUHYT KOPOJIb OyZeT K/JIaTh, MOMaB HA 370 moje. IIocKompKy KOpOJb IeIeyCTPeMIIeHHBbIT,
OH OyIeT JAenaTh TOJIHKO TAKHWE XOIbI, KOTOPbIE MPUOJINKAIOT €r0 K IeIU, TO €CTh BBEPX, BIPABO U 110 IUATOHATIN
BBEPX-BOPABO (€CJIM CMOTPETH CO CTOPOHBI 0ebix). Kak HallTh st KOpoJist caMblii GbICTpbIH 1y Th?

8. Habpame maxcumym cymmor. VImeercs paBHOOEIPEHHDIH YMCIOBOM TPEYTOJIBHUK BBICOTHI M, AHAJOTUYHBIN Tpe-
yronpHuKy ITackasis, B KOTOPOM pacCTaB/IeHbI TPOU3BOJIBHBIE TIebIe unca. M3 KaxKaoro dnucia TpeyroTbHIKA MOXKHO
C/IJIATD JIBA PAJIMYHBIX X0/ BHU3 B CTOMIIME TaM YUCJIa (BJI€BO-BHU3 W BUpaBo-BHU3). Halitu Takoil myTh u3 BepxHeit
TOYKHU TPEYTOJAbHUKA IO €r0 OCHOBAHMUsI, YTOOBI CYMMa, YMCE/T Ha KJIETKAX ITOr0 IMyTH ObLIa MaKCUMAaJIbHA,.



PekyppeHTHBIE COOTHOIIEHUS U AMHAMUYeCcKoe mporpaMmmupoBanue 11.

1. Buueprxusanus. 3aJaHbl J1Ba CJI0Ba z U Y. MOXKHO JIM TTOJYYUTD 2 BbIYEPKUBAHUEM HEKOTODPHIX OYKB U3 y7

Pewmenue: Mycte N — gnvna y. Berancnum gns k= 0,1,2,..., N sennunny F (k) — nanbonbwyto Bo3MOXHYIO anuHy npedukca
Z, KOTOpbIfl MOXHO NoNy4uTb U3 npedukca y AnuHbl k Bbl4épkusaHuem byks. MowsitHo, yto F(k) = 0. [anee, nycTb n3secTHo
F(k—1). Ecnn k-a 6ykBa y n F(k — 1) 4+ 1 -a 6yksa z cosnagatot, 70 F'(k) = F(k — 1) + 1, wnave F(k) = F(k — 1). Ecan F(N)
PaBHO AJNHE Z, OTBET 3a43a4nm — ‘MOXHO', nHade — “Henb3s’.

2. Hepa ¢ worosadxodi. Ot mokomaaku, cocrosieit u3 N Kycodkos, IleTs MOXKeT OTKYCHIBATH 1O A1, - - . , G, KYCOUKOB,
a Baca — mo by, ..., b, kycoukos. [IpourpeiBaer tor, K10 He MOxkeT caenarh xon. Hauwnaer Ilera. Kak BwisicHuTS,
KTO BBIUTPBIBAET MTPU MPABUILHON UTPE, W MOCTPOUTH BBIUTPBINIHY CTPATETUIO?!

Pemtenue: Jns k= 0,..., N BbIYNCANM, BbINTPbIBAET MU KaXKAbI N3 NTPOKOB, ecn HavnHaet urpy. Ons k = 0 oTeer “npourpsi-
BaeT', Jasiee, €CNU eCTb XO4 B MO3ULNIO, B KOTOPOI COMEPHUK MPOWTPLIBAET, TO 3Ta NO3ULMUS BbIMFPbILIHAS, WHAYe NPOUTPbILLIHAS.

IIycTes mana moc/e10BaTEIBHOCTD EJBIX YHCENT A1, ...,GN. E€ 3J€MEHTHl Pa3peIaercs MIPOCMATPUBATH TOJIBKO
OJWH pa3.
3. Haiinure HauGosbIIy0 JAJIMHY HEIPEPBIBHOIO BO3PACTAIONIEr0 YYACTKA [IOCIEJ0BATENbHOCTH (MAKCUMAIbHOE 1M,
JUJIS KOTOPOI'O CYIIECTBYET TAKOE 1, 9T0 a; < Uit] < ... < Qjdtm—1)-

Pemenue: bygem nocnegosatensho ansi k = 0,1,2,..., N Bbluncnsats gse senudunsl: F(k) — HanbonbLuyto anuHy Bo3pacratoLiero

yHacTKa, koHHawwerocs Ha k-m anemente, n M (k) — naubonbluyto AnnHy BO3pacTaroWwero y4acTka B NOANOCNEA0BATENBHOCTY

ai,...,a,. Oqesngno, yto M(k) = max F(i) = max(M(k —1),F(k)), F(k) = F(k—1) 4+ 1, ecnn ax > ax—1 (nnave F(k) =1),
Sts

n F(0) = M(0) = 0.
4. Haiinure HanboNbINyIO JUIMHY HEIPEPBIBHOIO MOHOTOHHOT'O VYACTKA TOCJIEI0BATETHLHOCTH.

Peumtenue: AHanornyHo npegpiaywieii 3ajade, TONbKO Tenepb BbIYUCIASIEM ABE Napbl Takux (dYHKUM — AN BO3PACTAOWMX W
ybbIBatOLWMX YHACTKOB.

5. Haitaure y4acTOK MOCIE€I0OBATENLHOCTH ¢ MAKCUMATHLHON CyMMO 3/71€MEHTOB.

Pemenue: F(k) — Haubonbluas cymMma y4acTka ¢ nocnegHum asnementom ai. Ecnn F(k — 1) < 0, o F(k) = ay, nnave F(k) =
ar+ F(k—1). M(k) = 1r£a<XkF(i) =max(M(k — 1), F(k))

6. Hexkoroprie knerouknu aucra 6yMaru 3amrpuxoBanbl. Halitu caMbrit 60IBIION MOMHOCTHIO 3AIITPUXOBAHHBIN KBa/I-
par.

Pewenue: [Ans kaxpol knetoukn Haligém V(z, y) — HanboNbLIyO ANNHY BEPTUKANLHOMO OTPE3Ka, /15 KOTOPOro TEKYLWAs KNETOH-
ka — camasi HxkHsAsA, H(z,y) — Hanbonbluyto aanHy ropn3oHTanbHOrO OTPe3Ka, 415 KOTOPOro TEKyLWas KAEeTOHKa — Camasi Npasasi,
n S(z,y) — Hanbonbluyto CTOPOHY KBaApaTa, ANSl KOTOPOrO TEKYLLAs KNETOYKAa — Npasblii HUXKHUEA yron. [Ins He3awwTpuxoBaHHbIX
KJIETOYEK 3TN (PYHKUMUM PaBHbI HyMto, Anst 3awTpuxoBanubix V(z,y) = V(z,y — 1) + 1, H(z,y) = H(z — 1,y) + 1, S(z,y) =
min(V(z,y), H(z,y),S(x — 1,y — 1) + 1).

7. Haitnure nanboupinyo JyiMHy BO3pACTAIONEH MOANOCIEA0BATEIBLHOCTH (B OTJIMYME OT HPEABIAYINel 3a1a4u, Je-
MEHTHI He 00SI3aTeNIbHO UIYT MOAPSIL: Gy < Gig, ... < G5, ,1 <ip <o < ... < ipm < n)

Pemtenue: MoxxHo pewnTb "3a ogun npoxoa": ans k= 1,...,n XpaHUTb MUHUMANLHOE YNCNO, HA KOTOPOE OKAHYNBAETCS BO3pac-
Tarowas NOCAef0BaTENbHOCTL AANHBL k; NPU NOMY4EHUN HOBOTO 31eMeHTa 3Ty nHdopmaumio MoxHo obHoeaaTe 3a O(logn), ecnn
NCnob30BaTh BUHapHLIA nouck, nan 3a O(n); ogHako ecTb pellermne 3a O(n?) C MHOrOKPaTHLIM MPOCMOTPOM NOC/AEA0BATENLHOCTH
(n po Hero MoxeT BbITb MpoLLe J4OrasaThes).



HeCTa.H,Z[a.pTHbIe B3BEIlIIBAHNAI.

ITpoBepka paBeHCTBa

ITycTh €CcTh HECKOJILKO MOHET, CPEH KOTOPBIX MOTYT ObITh (DaJIbIIUBbIE (BECAIINE OJUHAKOBO, HO MEHBIIE HACTOIIINX ).
Sagada cOCTOUT B TOM, 4TOOBI 34 33JJAHHOE YHCJIO B3BEHIMBAHUN yOeauThest, 9TO (DAIbIIMBLIX MOHET HA CAMOM JEJIe
HET, TO €CTh 4TO BCE 3TH MOHETHI HA CAMOM JIEJIe BECAT OJIMHAKOBO. DTOT MPOIECC MbI Oy/IeM HA3bIBATH 8epudurayuet
WA MECTNUPOSAHUEM, & OTAEJIbHBIC B3BEIIUBAHUS OYIEM TAKIKE HA3BIBATL NPOGEPKAMU).

1. 8 3a 3. Bepudmurnuposars 8 MOHET 3a 3 B3BEIINBAHUSI.

Pemenue: Bo-nepBbix, OTMETUM, YTO HALIW B3BELUNBAHMS JO/DKHBI COAEPXKATb PABHOE HUC/IO MOHET Ha Becax (MHayYe Mbl MPOCTO
TepsieM B3BELLMBAHME BAYCTYIO), @ HaluN BECOB AOJDKHbI OCTABATbCS B PABHOBECAM — NHAYE BEPUDUKALNSA HEMEAJIEHHO NPEKPALLAETCS
C OTPULATENIbHBIM pe3ynbTaToM “He BCE MOHETbI BECAT OauHakoso . Becb BOMpoc B TOM, Kakue BbIBOAbI Mbl CMOXEM CAeNaTb U3
NONYYEHHBIX HAMU TPEX PABEHCTB.

Obo3Ha4yum moHeTbl yucnamu oT 1 go 8, nomewieHne MOHET Ha ogHy 4Yawky byaem obosHaqaTb 3Hadkom “+, a pesynbTaT
B3BELUMBAHUSI — PABEHCTBOM.

AnropnTm BepuuKaLum O4eHb NPOCT:

1 = 2 (1)
142 = 344 )
1424344 = 5464748 (3)

3ameTum, 4TO 3TW TPW NPOBEPKM MOXHO AenaTb B ntobom nopsiake.

[oka>keM, 4TO Npu BbINOJHEHMMN 3TUX PABEHCTB BCE 8 MOHET BECSAT NOPOBHY. [leicTBMTENBHO, U3 NEPBOrO PaBEHCTBA CNEeAYeT, HTO
1 n 2 Becsat nopoeHy. Korga mbl nosioxuin 1 u 2 Ha OaHY Yally BECOB, a CMpaBa MOJIOXKUIN 4BE APYrMe MOHETbI U B Pe3ysibTaTe BeC
0Ka3ancsi paBHbIM, Mbl HEMEAIEHHO MOXEM CAENATb BbIBOL O TOM, YTO Ka)kAasi N3 MOHET 3 u 4 BECUT CTOJIBKO e, CKOJIbKO MOHETbI
1 1 2. AHanoru4Hblii BbIBOA O CNefytoLWMX YeTbIpEX MOHETaX AeNaeTcs Ha OCHOBaHWUW TPETbEro B3BELUMBAHUS.

2. 2K 34 K. O606mure upeapyiymuii anroput™ Ha ciayuail K p3pemusanuil.
3. 10 3a 3: nepsas caovichasn 3adava. Bepudunmposars 10 MOHET 3a TPH B3BEIMBAHUSI.

Pemenue: [loHavany 3agaHune kaXketcst HEPa3peLLMMbIM. T€M HEe MEHEE, PeLLeHnE CYLLECTBYET.

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

Mokaxkem, 4TO M3 BbINUCAHHLIX TPEX PABEHCTB AEWCTBUTE/IbHO CNEAyeT, H4TO BCe MOHETbl BecsT oanHakoso. ObosHauum Bec
MOHeTbl 1 Yepes x, BeC CyMMbl MOHeT 2 1 3 — yepe3s y, BeC cymmbl 44546 — yepes z, a Bec cymmbl 7484-9+10 — yepes t. Torpa
NOJIyHEHHbIEe HAMMN B Pe3ySibTaTe NPOBEPOK TPU PABEHCTBA O3HAYAIOT BbINOJSIHEHNE CUCTEMbI TPEX YPaBHEHWNIA:

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

Cnoxum aBa nocnegHux ypasHeHusi. Mony4um nocne cokpauwenuii 2¢ = y. Toraa u3 nepeBoro ypaBHeHus z = 3z, a N3 BTOPOro
-t = 4x. Mbl nony4nnn, 410 ABe MOHeTbl 2 1 3 BecaT BABOe bonblue MOHeThl 1, Tpu MoHeTbl 4, 5 n 6 BecsiT B cymme BTpoe bosnblue
MOHETbI 1, a nocneanHmne 4 MOHeTbl BeCST BYETBEPO 6OJ'lbLlJe MoHeTbl 1. 3Ha‘-|VIT, KaxK[4asi MOHETA BECUT POBHO CTOJIbKO XK€, CKOJIbKO
BecUT mMoHeta 1.
4. 100 3a 6. Bepudunuporars 100 moHeT 3a 6 B3BEIIMBAHMUIA.
Pemenue: Pewenve 310l 3aaa4m X04eTCst Nony4nTb gapom — u3 npegbigywero. Hanpumep, pasbuts 100 moneT Ha 10 kyqek no

10 moHeT n AnA Havana 3a TPU B3BELWMBAHUS AOKA3aTb aHANOrMYHLIM OOPAa3OM PaBEHCTBO BECOB B KaXKAoi Kydke. Moxer ObiTb,
nonyunTcs’?

[a, HecomHeHnHo. 3a Tpu B3BEWIMBAHUA Mbl CMOXEM YBUAETb, 4TO Kaxaasi n3 10 ky4ek no 10 MOHET UMEET OAUH 1 TOT XKe BEC.
Hy n 4t0? A To, 4TO 3TO O3HAYaET, 4TO B KaXKAOW N3 KYHEK OQHO 1 TO XKE KONNHECTBO hanblumebix MOHeT. Ecnn mbl Tenepb gokakem
PaBEHCTBO BECOB BCEX MOHET n3 J1toboi OAHONR Ky4qkn (TO ecTb 4TO dhanbwnebix MOHeT Tam uam 0, unn sce 10), To aBTOMaTM4ECKN
OKaXKETCS!, YTO 1 BCE OCTasIbHbIE MOHETbI TOXKE BECAT OAMHAKOBO. A 3TO Mbl YMeeM LOKa3bliBaTb €Lé 32 TPy B3BELUNBAHUS.

5. 10X 340 3K. O6061uTh n0TyYeHHbIE Pe3yabTATh Ha 3K B3BEIINBAHMIA.
Onnaxo, okazeiBaeTcs, u peayasrar “10% 3a 3K” — me mamryummii.



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

Pemtenue: [Ins Tpéx npoBepok n 4eTbIPEX rpynn Mbl BOCMONb30BaANCh YPABHEHUSIMU, OCHOBAHHBIMU Ha apuMETUHECKNX PaBEH-
ctBax 1 +2=3,143=4un2+3=1+4. A Kakne paBeHCTBa MOXXHO WUCMOJSIb30BaTb 34eCb?

AHanorM4HO TOMY, KakK Mbl MOCTYManu PaHblue, MbICNIEHHO pa3obbem BCe 28 MOHET HA HEeCKONbKO rpynn. A WMEHHO, NyCTb B
rpynnax 6yger 1, 3, 6, 8 n 10 moneT. Eci Mbl C NOMOLLBIO HETBHIPEX PAaBEHCTB AOKAXKEM, HTO BECA TPYMM TOXKE OTHOCATCS Kak
1:3:6:8:10, To Mbl pelumm nocTaefeHHyto 3agady. Vickomble paBeHCcTBa — Takue:

1+8 = 3+6 (10)
14346 = 10 (11)
1410 = 348 (12)
143410 = 6+8 (13)

A Tenepb — foKa3aTenbCTBO. Mbl, KOHEYHO, MOXKEM CHOBA HA4aTb "XUMMUYNTL CO CIIOXKEHWEM YPABHEHWI, PACCHMTBIBAs HA yaaYy.
Ho mbl nopoligem k geny npouie: nepenniuemM nepebie€ TPU PABEHCTBA B BUAE

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

Huuero ne Hanomunaer?

KoHe4HO ke, 3TO Te caMble paBeHCTBA, KOTOpble Mbl yxke Bugenu B npumepe “10 3a 3". Mbl 3Haem, 4TO oHM BepuduLUpyOT
rpynnsl 13 1, (8-6)=2, 3 n (10-6)=4 moHeT. VlHaue roBopsi, OHN [OKa3bIBAOT, 4TO rpynna 8 secuT Bonblie rpynnbl 6 poBHO Ha
2, a rpynna 10 Becut Gonblwe rpynnsl 6 poeHo Ha 4. Ho y Hac ecTb ewe opHo paseHcTso — 1 + 3 + 10 = 6 + 8, paBHOCUABLHOE
143+ (10 — 6) = 8. Mockonbky 1, 3 n 10-6 y>xe BepnduLMpPOBaHbl, TO Mbl MOJYHaeM, 4TO rpynna 8 Toxe BepuduymposaHa, a
3a04HO C Hell OKa3bIBalOTCs BepupuuuposanHsimu 6 n 10.

7. 30 3a 4. Bepudurmupyiite 3a 4 p3pemmpanusi 30 MOHeT.
Pemenue: Pasbuenue Ha rpynnbl — 2, 5, 6, 8, 9. OTbiwuTe YeTbipe HYXKHbIX PABEHCTBA AJ1st 3TUX TPymM.
8. 80 3a 5. Pemure 1y x)e 3ama4y Jis 5 B3semmBanuii u 80 MoHer — TouHee, pasbuenus Ha rpynnet (3, 4, 9, 10, 26,
28).
9. 96 3a 5. Pemnre Ty xe 3a1ady Jjid 5 B3BemmBanuii u 96 MoHer — TouHee, pa3buenuil Ha rpynnet (1, 8, 14, 18, 25,
30) wm (1, 12, 15, 20, 22, 26).
10. 114 3a 5. To xe pna 114 moner — rpymmnsr (9, 12, 20, 22, 25, 26).

Ob6paruTe BHUMAaHWE, UTO TOCTEIHNE DPE3YIbBTATHI TO3BOJISIOT, HanmpuMep, 3a 10 B3BermuBanuii BepuduUIupOBaATH
1142 = 12996 moner. Cpapuure 310 ¢ “orkujaeMbiM” noHadasy suadenuem 210 = 1024!

3amada 0b6 3KcmepTe

B 3ajagax 06 skcnepre 00bIYHO (DUTYPHUPYIOT JABa mepcoHaxKa — “arcrepr” u “cyapa’. Cyape W3BeCTHO 0BINee 9ucio
GaNbITUBBIX MOHET, 8 TAKXKE TO, 9TO BCe (hANBINUBLIE BECAT OJMHAKOBO, BCE HACTOSIINE TAK:Ke BECAT OJUHAKOBO, U
danbIuBbe Jerde HACTOAMMX. JKCIEPT Ke 3HAET Bee (DABIIUBBIE MOHETHI. 3a/1a4a dKcrepra — yOe uTh B CpaBe/i-
JIMBOCTH CBOEro 3HAHUs (JIOrMYECKU MBICIAIIEr0 U MATEMATUYIECKU 00PA30BAHHOIO) CYBIO.

Uraxk...

11. Ha cyne B KadyecTBe BEIIECTBEHHOIO [I0KA3ATE/IbCTBA ObLI0 HpeabapieHo 2N IpOHyMepPOBAHHBIX MOHET. JKCIEPT
obHapyxKua, 4T0 MOHETHL ¢ 1-if mo N-10 — danbmusse, a ¢ (N + 1)-it mo 2N-10 — nacrosimue. Cyz e 3HaeT TOJIBKO,
UTO BCE HACTOSIINE MOHETHI BECAT OJMHAKOBO, BCE (PAJIBIIUBBIE TAKXKE BECST OJUHAKOBO, W 9TO (PAJBITABLIE MOHETHI
Jlerie HACTOAIIMX. B pacmopsKeHun IKCIEPTa — JAIMETHbIE BeChbl 6€3 THpPh.

DKCIepT X04eT J0Ka3aTh CyAy, YTO MOHETHI ¢ 1-# o N-to — danbumusbie, a ¢ (N + 1)-it o 2N-10 — HacTosiue.
Kak sxcnepry cuenarb 310 3a Tpu B3BemuBanus &) masg N = 7; b) aua N = 9?7
Pemenue: a) [epBbiM B3BELWMBAHUEM dKCNEPT cpaBHuBaeT MoHeTbl 1 1 8. (1 > 8). Cyabs ybexxpaeTcs, 4To MOHeTa 8 — chanblunBasi,
a 1 — HacTosiwas.

Bropbim B3BewnBaHmem skcnept cpasHusaet 1+9+10 ¢ 24+3+8. (243 + 8 > 1 4+ 9 + 10). Cyabs BuanT, 4to fobaeneHne apyx
HEN3BECTHbIX MOHET K TSXKEJION 4Yallie n ABYX HEN3BECTHbIX MOHET K NIErKOW 4alue NOMEHSSIO CUTyaunko Ha BeCax. CJ'IeAOBaTeJ'IbHO,
K Ts>Kenoi 4awe bbinn gobasneHbl ABe NErKUX MOHETHI, @ K JIEFKOW — ABE TSHKENbIX. DTO A0KAa3bIBAET €My, 4TO MOHEThl 2 u 3 —
Hacroswme, a 9 u 10 — danbinBble.

Hakoneu, akcnept cpasriusaer (1+2+3)+ (11+124+13+14) c (4+5+6+7) + (8 +9 + 10). Boccranosute paccyxaenus,
KOTOpPbIE MO Pe3yNbTaTy 3TOrO B3BELIVBAHUS CMOXET NPOAENaTh CyAbsi.

OTmeTuMm, 4TO 3TOT anroputm obobLiaercs Ha noboe YnCo B3BeLWMBAHNIA, Npy 3TOM Anst N B3BELUMBAHUI Y SKCMEPTA NOy4aeTCst
A0Ka3aTenbCTBO Ans 2N HACTOSALWNX N TAKOro »xe 4mcna d)a]'lbl_UVIBbIX MOHET.

b) MpensaputensHoe peiicTere: 3kcnepT rpynnupyeT moHeTsl B Takue Tpu kyuku: A (1, 2; 10, 11); B (3, 4, 5; 12, 13, 14); B (6, 7,
8, 9; 15, 16, 17, 18); B kaxAol Ky4ke MOPOBHY HACTOSWMNX U PasibLUMBLIX MOHET, SKCMEPTY 3TO U3BECTHO, a CyAbe byaeT AokasaHo
B pe3ysibTaTe B3BELUNBAHUIM.



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

2) Ha neByto 4aluKy BECOB KNafyTCsl HACTOSILME MOHETHI U3 Ky4kn B u danbwnssie n3 kyqkn B, a Ha npasyto — danblumsbie s
Kydkn B u HacTosiwme u3 kyykn B. lNpaBas yawka Tskenee nesoii.

3) Ha neByto Hawky BECOB kNagyTCst HACTOAWME MOHETLI U3 Ky4kn B n danbwmssie n3 kyvek A n B, a na npasyto — danbwmesie
13 Ky4yku B n HacTosdwme ns kydek A n b. paBas Hawka Tskenee neBoii.

MycTb 2 — pa3HOCTb 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 + 13 + 14), u, aHanorndro, z = (6 + 7+ 8 +9) — (15 + 16 + 17 + 18). PasHocTb Mexay Becom
danbnBol 1 BECOM HACTOSILER MOHETBI MOXXEM CYUTATb paBHOl 1.

Hawn B3BewmnBanusi gokasanu Cyabe Crepylowme Tpyu HEPaBeHCTBa: y > &, 2 > Y, € +y > z. [lockonbky x, y n z — uensle
4yncna, TO CTPOrMe HEPAaBEHCTBA MOXKHO 3aMEHUTb Ha HecTporue: y > x+ 1, z >y + 1,  +y > z + 1. CpaBHuBasi BTOpoe u TpeTbe
HepaBeHCTBa, nonyyaem = +y + z > y + z + 2, otkyga = > 2. CknagbiBasi BCe Tpu HepaBeHCTBa, nony4vaem y > 3. HakoHeu, n3
y>Ke NosyHeHHoro aenaem BbiBog z > 4. C apyroii CTOpPOHbI, O4EBUAHO, HTO Pa3HOCTb MEXAYy Kakumu-To K MOHeTamu u gpyrumu
K wmonetamn He moxeT bbiTh Bonblie, yem K, npuy4em paBeHCTBO ObiBAaET TOALKO TOrAa, KOrAa MEPBbIE MOHETbl — HACTOsILLME, A
BTOpble — dhanblunBbie. ITO U JOKA3bIBAET CYAbe BCE, YTO HAAO.

12. YcranoBure CBsi3b MEXK/y pelleHueM IyHKTa 0) 910l 3aja4u u pelieHueM 3a7a4u o Bepudukanuu 10 moner 3a
TPU B3BEIINBAHULA.

13. Hokarkure, 9T0 KaxkKJA0My ajaroputmy sepudunkannd K MOHET, B KOTOPOM BEJIMYHHA OJHON W3 Ky9YeK MOHET DaBHA
1, coorBercTByeT perrenne 3ama4n 00 skcmepre a1 K — 1 macroammx u K — 1 QanbIuBeIX MOHET.

IIpoBepka paBeHCTBA JJid MOHET TPEX THUIIOB

OdeHb MHTEPECHBIM CITydYaeM OOIIeil 3a1a4u 0 BepudUKAIINHN IBISeTCS TaKas 3aJa49a: MOHETBI MOTYT OBIThH MO0 HACTO-
aummu (ckaxkeM, Becaummu 10 1), nmubo nerkumu dansmusbivu (9 r), mubo rsekensivu Ganpumebivu (11 1). [3aech
Ba’KHO TOJIbKO TO, 4TO Beca 9, 10, 11 obpasyior apudmerndeckyio nporpeccuio.| Kak u pamblie, nepes HaMH CTOUT
3a7lava — J0Ka3aTh, 9YTO BCe MOHETHI HA CAMOM JIeJIe BECAT TIOPOBHY.

CoBepiiieHHO 09€BUIHO, 9TO 7 N MOHET 3Ty 3a7ady MOXKHO pemnuTb 3a N — 1 B3BelMBaHUE, TPOCTO CPABHUB
OJIHY MOHETY CO BCEMHU OCTabHbIMHU. ECIIM BCE MOHETHI BECAT OIWMHAKOBO, 3TO OyHeT 3adUKCUPOBAHO B pPE3yJIbTaTE
Takux B3pemuBaHuit. Ho 310T pesyaprar abcoOTHO TPUBUAJIEH.

Mz ke HAYHEM CPa3y C HETPUBUAJIBHOIO PE3YJIHTATA.

14. 6 3a 4. Ilporectupyiite 6 MOHeT 3a 4 B3BENTHMBAHMUS.
Pemenune: Anropntm 6asupyercs Ha Takom CBONCTBE: ecnu B ycnosusx 3agaqn (a, b, ¢) — seca monet n 3a = 2b+c¢, Toa =b = c.
[oka>kem 3TO CBOWCTBO.

Mo ceoiicTBy apudmertuyeckoii nporpeccun nnbo ¢ = 2a — b, nimbo ¢ = 2b — a, nubo ¢ = "T*b. B kakgom u3 Tpéx cny4aes,
NOACTaBASIA yKa3aHHOE 3Ha4YeHme ¢ B paBeHCTBO ¢ = 3a — 2b, ybexpaemcsi, 4To a = b, a NoACTaBnsis 3TO B yC/IOBUE, NOJyHaeM
c=3a—2b=a.

Teﬂepb NOKaX>XeM, KakK MCnonb30BaTb 3TO PABEHCTBO ANA A0KA3aTE/IbCTBA PAaBEHCTBA LWECTU MOHET. CHa“IaJ'Ia (AByMﬂ B3BELWINBA-
Husamn) ybegumcs, 4To nepesie Tpu MoHeTbl pasHbl no Becy. (O6o3Haqumm nx Bec vepes a). 3atem (ogHum B3BEWMBaHNEM) yoenmmcs,
YTO 4YeTBEpPTasi MOHeTa paBHa NsToii (MycTb ux Bec paseH b). HakoHew, Bec wecToii MoHeTbl 0603HauuM c. [onoXKMB Ha ofHY 4aly
BecoB MoHeTbl 1, 2 u 3, a Ha apyryto — moHetbl 4, 5 n 6, ybegumcs, 4to Beckl B pasHosecuu. OTctoga (paccymp,eHme CM. BbILue)
3aKJII04AEM, 4TO BCE 6 MOHET BECAT OAUHAKOBO.

15. 5 3a 3. llporecTupyiiTe 5 MOHET 3a 3 B3BEITUBAHUSI.

Pemtenue: Kniouesasi nges Ta xe camasi, HO B3BewmnBaHns OygyT HemHoro apyrumu. lNyctb y Hac ectb moHeThl a, b, ¢, d, e.

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

Ecnu cnoxuTb 3Ty Tpn paBeHCTBa, TO B pe3ysibTaTe NOAydYnTCs Kak pa3 3a = 2b+ c. Kak Mbl y>ke 3HaeM, U3 3TOr0 COOTHOLLEHUSI
[LeNlaeTcs BbIBOL O TOM, 4T0 a = b = ¢. Torga n3 nepsoro ypaeHeHusi nonydaem d =b+c—a = a.

16. 3n + 2 3a 2n + 1. Ilporecrupyiite 3n + 2 Monerw! 3a 2n + 1 B3Bemusanue (n > 0).
Beenem o6o3nauenne f4(n) — KOIMIECTBO MOHET, KOTOPOE YAAETCA OTTECTHPOBATH ANTOPUTMOM A 3a n B3BemH-
Bauuii. Kpome roro, o6oznauum f(n) = maz fa(n) — MakcuMaigbHOE 3HAYEHUE YUCJIA TECTUPYEMBIX MOHET HO BCEM

asropurmam. Huxke mbl OyneMm J0Ka3blBaTh HUXKHUE ONEHKH mjis f(n), KOTOpbIE HA CaMOM jiejie OyayT CBOIMThHCS
MPOCTO K TIPEIbsIBIEHWI0 AJITOPUTMA, JAIONIEro Hy»KHOe 3HadeHne f4(n) s GeCKOHEYHO MHOTHX 3HAUEHUH n.

Pemenue: Ham npegcront gokasats, 4to f(2n + 1) > 3n + 2. JokasaTtenscteo byget nngykumonnsim. Basa nagykumn f4(3) =5
[OKa3aHa BblLLE, @ CEiHAC Mbl NMOKaXEM, KaK f00aBNsSTb 3 MOHETbI K y>Ke OTTECTUPOBaHHBIM 31242 MOHETaM BCEro 3a 2 B3BELUMBAHUS.
310 penaetcs Tak: nycTb pobaBnsiembie MOHETHI BECST b, ¢ n d, a KaxAas U3 OTTECTMPOBAHHbIX MOHET BecuT a. Vckombie pga
B3BELUNBAHNS MOXHO 3anMcaTb B BUAE PABEHCTE:



b = d (21)
3a. = b+c+d (22)
(23)
[elicTBUTENbHO, U3 3TUX PaBEHCTB nosyvaem 3a = 2b+ ¢, OTKyAa, Kak 1 Bbille, feslaeM BbIBOA O TOM, 4To a = b = c¢. PaBeHcTBO
b = d 3aBeplaeT AOKa3aTENbCTBO.
MoxeT nokasaTbcsi, 4TO HepaBeHCTBO f(2n + 1) > 3n 4 2 Heyny4waemo. OfHAKO 3TO HEBEPHO, KaK Mbl YBUAUM B CIEAYHOLLAX
npumepax.
17. 4/+2 3a 3. llporecrupyiire rpyuiry u3 4 MOHET u eIle mapy MOHET 33 3 B3BEIIMBAHUA.

Pemenne: [lyctb y Hac ecTb moHeTsl a, b, ¢, d, e n f, a Mbl xOTUM fokazaTb a =b=c=due= f.
Cxema B3BeLUMBAHWNA:

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

(27)

Mbl 3geck 3anucanyu pasHOCTU BMECTO CyMM. Ecnin cnoxXuTb 3T Tpu paBeHCTBa, TO B pe3ynbTaTe noay4utcs pesynbrat 3(e— f) =
a — d. Ho pa3sHocTb mexay moHeTamu a u d, Kaxkaasi u3 KoTopbix BecuT nubo n, nubo n — 1, nnbo n + 1, gomkHa 6biTe He Bonee
2, a BenuyuHa 3(e — f) kpaTtha 3. MoaToMy u neBasi, n npagasi 4acTM B NocnefHeM paseHcTBe paBHbl 0, To ecTb e = f n a = d.
MoacTasue e = f B KaXK0e U3 NCXOAHBIX PABEHCTB, NOJYHUM, 4TO @ = b, b = ¢ n ¢ = d, 410 1 TpeboBaNOCL AOKA3ATh.

18. 7 3a 4. Ilporecrupyiite 7 MOHeT 3a 4 B3BEITMBAHUA.

Pemenne: Bebiwe mbl npotectuposanu 4+2. Ntak, al = a2 = a3 = a4 = a n bl = b2 = b. Otnoxum oaHy U3 MOHeT a; 1 Aobasum
Ha BEeCbl €lie OfHY MOHETY ¢, KOTOPYIO Mbl [0 CMUX MOP HE WCMOMb30Banu. TOYHee, CHOBA BOCMOJb3YEMCsl paBeHCTBOM 3a = 2b + c,
KOTOPOE 1 JOKAXET HAM MOJIHOE PABEHCTBO BCeX 44241 MOHeT.

19. 1 3a 11. Ilporectupyiite 14 moner 3a 11 B3BeImMBaHMIA.

Pemenne: 3pech HeoOXOANMO [0Ka3aTb €lle OAHO MOJIE3HOE CBOWCTBO BECOB MOHET: ecnm 7a = 4b+2c+d, Toa =b =c = d.
[Joxkaxkem ero.

Ecnu cnpaBa ecTb HepaBHble MO BECY MOHETbI, TO NMpaBasi Yawa secut bonblue, yem 7min(b, ¢, d), Ho meHblie, Yem 7max(b, ¢, d).
TO 3HAYMT, 4TO BEC MOHETbI a 3akitoudeH mexay min(b, ¢,d) n max(b, ¢,d), To eCTb SBNSETCA CPEAHUM HIIEHOM apUddMETNYECKON
nporpeccun. 3annwem paseHCTBO kak 4(b — a) + 2(c — a) + (d — a) = 0. Kaxgoe n3 BoipaxeHnii B ckobkax pasHo Hynwo unm +1
(HanomHnm, 4TO 1 — pasHOCTb apuPMETUHECKOA NMPOrpeccuin), NO3TOMY Mbl HEMEAJIEHHO MOJIYHaeM M3 COOBparkeHUl YETHOCTH, HTO
d—a =0, 3atem gennm Ha 2 n nony4aem ¢ —a =0, a 3atem u b —a = 0. Ntak, b =c = d = a, 410 n TpeboBanocs fokasaTb.

Taknm obpasom, ans sepudpnkaunm 7+4+2+1 moHeT goctaTodHo nposectn 6+3+1 npepsapuTenbHoe B3BELIMBAHMWE, YCTaHaB-
nueatowee 6 paBeHCTB MOHeT “a”, Tpu paBeHcTBa MoOHeT "b”, 0gHO paBeHCTBO ANt ABYX MOHeT C’, a mocne 3TOro — ewe ofHo
B3BeLIMBaHNE BCeX 14 MOHET, [OKa3bIBAKOWEE UX MOJSHYIO UAEHTUHHOCTb.

20. Jokaxkure nepaBencrso f(4n) > Tn.

Pemenue: basa nHgykunm — nposepka 7 MoHET 3a 4 B3BElWIMBAHWS, @ AJ1s1 NEPEX0OAA HAM HaAo A0DaBNATbL KaxAble ciegytowme 7
MOHET K y>Xe BepuuuupoBarnHbiM 3a 4 B3gewnsanusi. Obe 3Tux onepaunn Mol y>ke hakTUHECKN HAyUYUINCh OeNaTh.

3ameTum, 4TO pesynbTat ‘7n MOHET 3a 4n B3BEWMBAHWIA [AET aCUMATOTUHECKMI BBIUMPbIW NEPes NPeAbIAYLLINM PE3YIbTaTOM
“3n 4 2 moHet 3a 2n + 1 B3BEWMBaHUE": paHbLUe Mbl 33 KaXkAble 4 NPOBEPKN YBEAMYNBANM HUCIIO BEpUDULNPOBAHHBIX MOHET Ha 0,
a celivac — Ha 7.

O,D.HaKO N 3TOT PE3YNbTAT HE ABNSAETCA NyHLWNM.

21. Jokasarb HepaseHncrso f(8n + 1) > 15n

22. Jokaszarb nepasencrsa f(16n + 2) > 31n, f(32n + 3) > 63n, a takxke obimuii cay4ail — HEpaBEHCTBO

f(2n+(k-2) > (2" -1)n (28)

23. Kak Bbl AyMaere, MOXKHO JIA IPOTecTUupoBarh 3a K B3BemuBanuii 6omee uem 2K moner?



XaHolicKag OalIug.

1. Xanotickas 6awns. IlycTs ecTh Tpu CTOMOUKA, HA OJUH W3 KOTOPHIX HAHU3AHBI KOJBLIA PATUIHOTO PATUYCA; TPH
3TOM BHHU3Y HAXOJWTCS CaMoOe MIMPOKOe KOJIbLIO, HaJ, HUM — BTOPOE IO JUAMETDY, ..., HABEPXY JIEKAT CAMOE Y3KOe
KOJIbIO. JBa apyrue croabuKa H3HAYAJIbHO CBOOOIHBI OT KOJEL,. 3a XOJ Pa3peIlaeTcs B3STh OQHO U3 BEPXHHUX KOJIEIL
¢ J11000ro CTONIOMKA W TIEPEHEeCTH €ro Ha, JAPYyroifl CTOMOWK, IPH ITOM 3aIPeIreH0 KJIACTh KOJBIO Ha Oojlee y3KOe.
Kak nepenecru Bce KoJiblia Ha Tperuil crosiduk?! KakoBo HauMeHbllee 4uUCJI0 HEPEKJIAIbIBAHUHA JJIs 9TOr0 HyKHO
[POU3BECTH?

Pemenue: O6osHaunm n — konuyectso koneuy, Ki,..., K, — konbua (K1 — KOAbLO MUHMManbHOro gmamerpa, K, — makcu-
ManbHoro). Jokaxkem no mHaykumm, 4TO NpuagTcs npomssecTu munumym 2" — 1 nepeknagbiBaHnii (1 3TOro HMCia JOCTaTOHHO).
Byaem Ha3zbiBaTh CTONBUK, C KOTOPOrO NEPEHOCUM KOJbLA, ‘MCxOAHBIM”, Ha KOTOpoe — ‘uenesbiM’, OCTaBWMACA — “‘UcxogHbIM'.

basa: n=1.
Mepexoa. CHauvana nokaxem, 4to 2" — 1 nepeknagbiBaHus 4OCTaTOHHO.

1. Mepenecém konbua Ki,..., K,_1 C nepBoro Ha BTOPO# CTONOMK, NO/b3YsiCb TPETBUM KaK BPEMEHHbIM.
2. Mepenecém konbuo K, C nepBoro Ha TpeTuii cTonbuk
3. HakoHeu, neperecém Ki,..., K,_1 cO BTOPOro Ha TpeTuii CTonbuk, nosib3ysiCb NepPBbIM KaK BPEMEHHbIM.

Mo npeanonoXeHnto NHAYKUMM, HA NEPBOE 1 TPeTbe AeliCTBAS HEODXOAMMO 1N AOCTATOHHO on—l_1q neicTBuii, 3HaquT, BCero 2" — 1
LEACTBUNA.

Mouemy MeHbWNM HUCIOM AelcTBUll 0b6oiATMCH Henb3s? PaccMoTpum camoe wupokoe konbuo (K,). YTobbl ero nepeHectn,
HeobxoaMmo, 4TODbI OHO OCTanNOCh EAWHCTBEHHBIM B CBOEM CTONbumke, n 4T0bbI GbIN OAMH nycTOl cTONGUK. 3HaquT, Heobxoanmo
nepexectn konbua Ki,...,K,_ 1 Ha “BpemenHblii” cTON6MK (MO NPeAnoNOKEHMIO MHAYKLMW, 3TO 3aHUMaeT He MmeHee 2" — 1
AeﬁCTBWﬁ); nocne ﬂepeHOCa camMoro LlJI/IpOKOFO KOJibLa Hy)KHO nepeHeCTm BCE€ OCTaJibHbl€ KOJbUA Ha TOT CTOJ'I6VIK, rge nokomTcs
camoe wmnpokoe (ewd 2"~ — 1 gelicTBIIA, NAKOC OAHO HA MEPEHOC LLNPOKOTO).

3ameTuM, 4TO B MpOLECCe A0KA3aTeNbCTBA Obla yKa3aH anropuTm nepeHoca. Ero 0ocobeHHOCTbIO SIBNSIETCSt TO, HTO ANSl BbIMOJI-
HEHUsI 3afa4n OH Bbi3biBaeT cam cebsi. COOTBETCTBEHHO, 3TO PEKYPCUBHBIN ANIrOPUTM.

2. Hepexypcusnnii nepenoc Xanotickoti bawnu. CocraBbre HEPEKYDPCUBHBIM AJITOPUTM, PENIAIONTHI MEPBYIO 33TaTY.

Pemtenue: [ns Havyana nocMoTpnm, Kakne MMEHHO AEACTBUS MPOU3BOANT HAall PEKYPCUBHbIA anropuTm. PaccMoTpum B kayecTse
npumepa DaLHIO U3 HETbIPEX AUCKOB.

(1) 1: 1—2
(2) 2: 3«1
(3) 1: 2—3
(4) 3: 1—2
(5) 1: 3—1
(6) 2: 2+3
(7) 1: 1—2
(8) 4: 3«1
(9 1: 2—3
(10) 2: 12
(11) 1: 3—1
(12) 3: 2—3
(13) 1: 12
(14) 2: 3+1
(15) 1: 2—3

BugHo, 4TO KaXkaoe KONbLO BCErAa ABUXKETCS B OAHOM U TOM >KE€ HAMPABJIEHNM: CAMOE Y3KOE — TOJIbKO BMPaBo, Chneayroliee —
TONbKO BNEBO M Tak ganee. Kpome TOro, MOXHO 3aMeTUTb, YTO MPOCNEXKMBAETCS 3aBUCUMOCTb NMEPEHOCUMOrO KOJbLA OT HOMEpa
XOAa: Ha HEYETHBIX X0Jax ABUraeTcs camoe y3koe konbuo (K1), Ha xopax, Aalowmx OCTaTOK ABa MO MOAYIO HETbIPE — CIIEAYIOLLEE
(K2), ...Ocranocs obocHoBaTb 3Tn goragku.

[okaxem, 4TO Ha X0f€e C HOMEPOM k MEPEHOCUTCS KOJbLO C TAaKMM HOMEpPOM M, 4To k genntca Ha , HO He aenuTcs Ha 2™,
W Npu 3TOM nepeHoC npon3soguTcsa “Bnpaso’ (C NepBoOro Ha BTOPOIA, CO BTOPOro Ha TPETWiA, C TPETLErO HA MEPBbINA), €CN 4ETHOCTN
M U N PasnYHbI.

BHoBb npoeeaém poka3aTenbCTBO NO MHAyKuuMM. PaccmoTpum nepebiii war pekypCHBHOrO anroputMa: ‘nepeHecém Konbua
Ki,...,Kn_1 C NepBOro Ha BTOpOW CTONOMK, MOJb3YsiCb TPETbUM KaK BpeMeHHbIM'. 3aMeTUM, YTO YMEeHbLUEHME KOJNHECTBA KO-
Ney, MeHsieT 4ETHOCTb napameTpa 7, a NepeHyMepauusi KOJey — K U3MEHeHMto ‘opueHTauun’, Tak 4TO B UTOre CnpaBeAsnBOCTb
yTBepxaerns coxpansietcs. Mocne sToro Ha xoge ¢ Homepom 2"~ nepenocutcst konbuo K, npuuém noBopoT npomssoantcs “sneso”
(c nepBoro Ha Tpetnii). HakoHel, Ha TpeTbeM LIare ajiropuTMa TOHHO TaK XK€ MEHSIETCS YETHOCTb 1 1 OPUEHTALMS; KPOME TOro, K
HoMmepy xoma npubaensietcs 2”71, HO Ha [ENMMOCTB 3TO HE BMSIET, Tak Kak 3Ta npubaska 3aBegoMo genntcst Ha 2™ ans m < n — 1.

2m—1

WTak, Tenepb Mbl MOXKeM NOCTPONTH CYLLECTBEHHO HEPEKYPCUBHbIA afiropuTM pelueHns 3aaaqm o XaHoiickol bawwHe: cHavana no
Homepy xoga k onpefensieM HOMEp KOJIbLA 172, 3aTEM MO HEMY U KOJINYECTBY KONel n — HanpassieHune nepeHoca. OCTanoch BbISICHNTD,
HQ KaKOM CTOJ'I6VIKe K AaHHOMy XO,D,y HaxoannaoCb 3TO KONbLO. nOCKOJ'Ibe FIEPEHOC OCyLueCTBJ'ISIeTCFI BCerga B OgHOM HanpasneHmm,
LOCTAaTOYHO NMOCHUTATb, CKOJILKO Pa3 NepeHOCUIN 3TO KOJbLO, TO eCTb CKOJIbKO Hucen ot 1 go k gensitcs Ha 2"“1, HO HE JenATcs Ha
2™, Pazgenum k Ha 2™ 1. Torpa MckOMasi BEIMYNHA — YMCAO HEYETHBIX Yucen oT 1 go 27”% Homep konbLa MOXXHO ONpPesennThb,
B351B OCTAaTOK OT AENEHUs1 YUCSa MEPEHOCOB Ha 3.



3. Cbopra Xanotickolt 6awnu. IlycTh KOMBIA HAHU3AHBI HA CTEPYKHU MPOM3BOJIBHBIM 00pPA30M, HO KAXKI0E KOJIBIIO
JIeXXUT Ha 0OJiee MUPOKOM WM SABJSETCss OCHOBaHueM Oamuau. JlOKaxkwWTe, 4TO mAesias XOABL MO TIPABUJIAM, MOXKHO
cobpaTh BCe KOTbIA Ha MeproM crepxkue. CKOIBKO omnepanuii morpedbyercs B XyAmieM ciaydae?

Pemenue: PaccmoTtpum camoe wupokoe konbuo. Ecnn ero ncxogHoe nonoxenune coenagaer ¢ TpebyembiM, pewum 3agady ans
koney Ki,...,K,_1. B npotusHom cnyqae cobepem bawHto n3 n — 1 koney Ha OCTaBLUEMCS CTEPXKHE, NMepeHecéM CaMOEe LINpPOKOe
KOJIbLIO U, HaKOHeL, nepeHecém bawwHio n3 n— 1 koney Ha LeneBoii ctepxeHb. OueHKa Yncna AeicTBMIA TaKas XKe, KaK 1 AN 0bbl4HO
3apaqm o XaHolickux bawnax — 2" — 1

4. Cbopra Xanotickot 6owmnu-2. Ilycrs, B oraudme oT NpeabIyiiei 3anadu, OanmHg MoKeT ObITh cobpaHa Ha JII0O0OM
crepxkue. Kak m3MeHuTcs 9ucao TpedyeMbrx aeiicTBuii?

Pemtenne: Cobepém balwHio Ha TOM CTEPXKHE, e JIEXNT Cambiii WNPOKuii cTepxerb. Takum obpasom nonyqnm ouenky 2™ 1 — 1.

5. Ilepexod meorcdy Xanotickumu xonduzypayusmu. IlycTh €CTh 1Ba PACIIONOKEHUSA KOJIET, HA, CTEPIKHAX, YAOBIETBO-
PSIONIUX YCJIOBUIO (HU OJHO U3 KOJIel| He JIeXKUT Ha 6osiee y3koM ). Kak, fenad XO/bl M0 MPABHIAM, TIEPEATH OT OIHOrO
u3 Hux K apyromy? KakoBo Tpebyemoe 4ucio nepeHocos?

Pemenne: BHOBb NOCMOTPUM Ha CaMO€ LLUNPOKOE KOJbLO. ECJ'II/I ero nosIoXKeHne B 060VIX Cny4asx OQUHAKOBO, peWwnM 3aadady ans
koney Ki,...,K,_1; nHa4e JOCTAaTOYHO OCBODOANTL ABa CTEPXKHS — TOT, HA KOTOPOM 3TO KOJIbLIO, U TOT, HA KOTOPOM OHO LOJIXKHO
6b1Tb. CniegoBaTensHo, Ha TpeTbem byger cobpana bawhst us Ky, ..., K,_1. Taknm 0b6pa3om, nonyvaem TaKyt >K€ OLEHKY, KaK 1 B
nepsoli 3apade.

6. Xanotickoe paccmosnue. XaHONCKON KOHMDHUIYPAIMH MOXKHO HOCTABUTH B COOTBETCTBHE UHCJIO, TAK YTO PA3HBIM
KOHDUrypaIusiv Oy/IyT TTOCTABJIEHBI B COOTBETCTBHE PA3HbIe YHCJIA: JIJIs 3TOTO 3aHyMepyeM cTosdIb! ipdpamu 0, 1, 2,
u GyJieM CIUTATD, 9TO OHU COOTBETCTBYIOT IMPaM B TPOMYHOH CHCTEME CIuC/eHus. Jlanee 3anumeM B i-10 TO3HUIHIO
TPOWYHOIO YHCJIa Ty IHdpy, KOTOpas COOTBETCTBYET CTEPKHIO, HA KOTOPBIN HACAYKEHO i-€ KOJIBIIO.

XaHOWCKUM PACCTOSHUEM MEKIY MBYMs KOH(DUIypanmsamu OyIeM Ha3bIBATD KOJMIECTBO MEPEXOI0B MEK LY HUMU.
O6osznauum ero han(i, 7). Honsrro, uro han(i,i) = 0, han(i, j) = han(j,i), han(i, j) < han(i, k) + han(k, j)

B nocrennem ciaydae paBEHCTBO JTOCTUTACTCA A7isi KOHBDUTYPAIHil, KOTOPBIE MOTYT GBITH IIOMYYEHBI TPU KPATYIaii-
IeM nepexojie oT i K j (B TakoM ciydae OyaeM TOBOPUTh, 9TO K JIEXKUT MEXKIY ¢ U j).

IMocunraiire han(10023,01123)

Kax serancasars han(0,4)? A han(i, j)?

7. Coopra Xanotickol bawnu ecaenyro. Ilycrs B 3a0a4e 0 cbope XaHONCKOl DAITHE PACIIONOKEHNe KOJIell, He U3BECTHO.
BymeMm 3amuchiBaTh XOI ¢ MOMOIIBIO mapsl (K, K;), KOTOpast MOKA3bIBAET, ¢ KAKOIO CTEPIKHS Ha KaKOH [IepEHOCHTCA
KOJIBIIO. ECau Takoi mepeHoc MpOTHBOPEYUT MPABUIAM, DYIEM MPOMYCKATH ITOT XOMA. MOMXKHO JIU BBIUCATH TaKyIO
MOCJIEIOBATEILHOCTD XO/IOB, BBITOJHEHUE KOTOPOIl MPUBEIET K TOMY, 4TO OarrHs Gyaer cobpana Ha TPEThbeM KOJbIE?!
Kak TosibKO OallHs OKa3bIBAETCS COOPAHHOI, BBIMOJHEHIE XOI0B TIPEKPAITASTCA.

Pemrenune: 3aHymepyem Bce BO3MOXHble KOHMMrypaunu. Beinuiwem nocnefoBaTenbHOCTb XOA0B, CODMPAIOLLYIO MEPBYIO U3 HUX,
M NOCMOTPUM, B KaKyH MEPEXOAMT Kaxkaasi n3 ocTaBwmxcs koHdurypaunii. Mocne atoro ebinnwem xoasbl, cobuparowme BTOPYHO
koHdurypauuio (€ y4€Tom TOro, kak €€ M3MeHNna nepBasi NOCNEfOBAaTENBHOCTB), N TaK Janee.



