Bomnpocsl

1. B uém 3ak/aio9aercs MeTO[[ JMHAMUYECKOro mporpaMmupoBanus! Ilpusemure
pUMep ero UCIOIb30BAHUS IPY BBIYHUCIEHIN DEKYPPEHTHO 33IaHHBIX ()yHKITHII.

2. Pemrenwe 3a/a9 ¢ MOMOIIBIO WHAYKTUBHBIX (DYyHKIHWH (3378971 O TIOUCKE CAMOTO
JJIMHHOTO BO3PAaCTAIONMIero y4vacTKa, y4acTKa ¢ MAKCHMAJbHONW CyMMON 3JieMeH-
TOB): OBIUI CMBICJI METOA, IPUMED HCIIOIL30BAHMS.

3. B3pemmBanus: 331392 0 IPOBEPKe paBeHCcTBa (Bepudukammn). Bepudukarmusa 25
MoHeT 3a K B3BemMBaHMil, METO YJIyUIIEHUs] 3TOTO Pe3yJbTaTa.

4. BspemuBaHus: 3aj1a4a 00 dKCIIEpTe: MOCTAHOBKA 3aj1a9u, CBA3b C 3aJa4eil 0 Be-
pudukarm.

5. BaBemmBanud: 3a/1axa 0 TPOBEPKE PABEHCTBA M1 MOHET TPEX TUIOB: TTOCTAHOBKA
3a/1a4u, peuieHue g 3n + 2 mouer 3a 2n + 1 B3BemuBanue.

6. Xamnoiickue GammHu: CymecTBOBaHue pelneHus “Kiaccudyeckoit” 3amaunm 3a 2" — 1
TePEeKJIaIbIBAHNe, TOKA3ATEIbCTBO HEYIYyJIIaeMOCTH 3TOTO pe3y/bTaTa, €IrH-
CTBEHHOCTBH OIITUMAJIBHOI'O CHOCO63, TepeKIaIbIBaHNA. HpI/IMQpI)I HUCIIOJIb30BAaHUA
“y3koro mecra” (mepeHoca CaMoro MUPOKOTO KOJBIA) B APYrUX 3aJa9ax 0 Xa-
HOMCKOI DalnHe.

7. Xamoiickue OGallHN: HEPEKYPCUBHBIN aJTOPUTM IIEPEHOCA.

PekyppeHTHBIE COOTHOMIEHNSI U AUHAMUYIECKOE IIPOTPaMMUPO-
BaHUe.

1. Bapueoonactocms. Ha CKjaje ecThb SIUKM C TPOTUJIOM W SINIMKW C IeCKOM. U3
cooOpazkeHnit 6e30MaACHOCTY SIIUKU C TPOTUIOM HEJIb3s KJIACTh psiioM. CKOJIBKUMM
crroco6aMy MOYKHO TIOCTPOUTH MTabesb u3 N sumkos?

2. Illoxosadka. Ot mokonanku, cocrosmeit u3 N xKycoukos, Ilers u Bacst mo ouepenu
OTKYCBIBAIOT 110 OJHOMY HJIM JIBa KYCOUYKA. BEIMTPBEIBAET TOT, KTO CbedaeT IOCIIeTHMIL
Kycouek mokosmankn. Haunmaer Ilers. KTo BeIMrpsiBaeT mpu mpaBmiIbHOI urpe?

3. ITymu dguwru. Punika MOKET ABUTATHCS IO MTOJIIO AIUHBL [N TOIHKO Biiepe. JimHa
xoma ¢umkn He Gosee K. HaitTm 9mcao pas/mdHbIX TMyTeH, MO KOTOPBIM (DUIMKa
MOXKeT TTPOUTH ToJIe OT HavaJja A0 KOHIIA.

4. Pasmenvi. B rocymapcTse MaHMIdH BBIIYIIEHBI MOHETHI JOCTOMHCTBOM 17, 31 m
89 mamn. CkoIbKUME CIIOCODAMIU MOYKHO BBIIIJIATATH 3apIuiary, pasuyo 300 mamsm?
(Croco6m1, oTIM9aOmMEcs TOIHKO TIOPAIKOM BHITUIATUBAEMBIX MOHET, CIUTATEH OJIU-
HAKOBBIMU. )

5. ITymob aadvu. CKOTBKUMI CIIOCOOAMY JIaTbs MOYKET IPOITH C KJIeTKH al Ha KIeTKY
h8, mepemeInasich o JI0CKe TOJHKO BITPABO W BBEPX !

6. Ilymv sadvu-2. I3 moCKu BHIpE3aH MPAMOYTOJIBHUK, COCTOSIINN U3 KJIETOK c3—cH
un d3—d5. CKoIbKIMHU CIOCOOAMU JIaIbsi MOYKET IMPONTH II0 TAKO#l ITOCKe C KJyeTKu al
Ha KJIeTKy h8, mepeMemasch mo J0CKe TOJIHKO BIIPABO M BBEPX?

7. eneycTpeMI€HHBIN MAaXMATHBIM KOPOJIb CTOUT HA TOJie al M CTpeMUTCS IOTACTh
Ha mojie h8. [isi KaXKIOro MOJst JOCKM M3BECTHO, CKOJIBKO MHHYT KODOJIb OyZeT
JKJIaTh, TIOTIAB HA 3TO ToJie. II0CKOMIBbKY KOPOJb IieleyCTpeMJIeHHBIH, OH OymeT me-
JIaTh TOJIBKO TaKU€ XOJbl, KOTOPbIE IIPUOJIMKAIOT €ro K IeJid, TO €CTh BBEPX, BIIPABO
W 110 JMarOHAM BBEPX-BIPABO (€CJIU CMOTPETh €O CTOPOHBI Oerbrx). Kak maiitn mis
KOPOJIsL CAMBIil OBICTDPBIA Iy Th?

8. Habpamv makcumym cymmo.. VImeercss paBHOOEIPEHHDBIM YMCIOBOM TPEYTOJIHHUK
BBICOTBI 71, AaHAJIOTUYHBIN Tpeyroabuuky Ilackass, B KOTOPOM PaCCTABJIEHBI IIPOU3-
BOJIbHBIE IfejIble Incia. V13 KasKI0ro Wmc/ia TpeyrojbHUKa MOYKHO CAEeIaTb ABA Pa3-
JINYHBIX XOJ[a BHA3 B CTOANIME TaM 9IHUC/Ia (BJIEBO-BHU3 W BIpaBo-BHU3). HaiiTh Takoii
MyTh W3 BEPXHEH TOYKU TPEYroJhHUKA 0 €ro OCHOBAHUs, UTOOBI CYMMa YHCEJ HA
KJIETKAX 9TOr0 IyTu Oblila MaKCUMAJIbHA.



PekyppeHTHbBIE COOTHOIIEHUS U JAHAMUYECKOE IIPOrPaMMUPO-
Bauue II.

1. Buuepkusarua. 3aJaHBI 1Ba CJI0BA Z U Y. MOXKHO JIM IOJYyYIUThH 2 BHII€PKUBAHUEM
HEKOTOPHIX OyKB u3 Y7

2. Hepa ¢ woxonradxoti. Ot mokomaaku, cocroameii u3 N Kycoukos, Ilers moxer
OTKYCBHIBATH IIO A1, . . . , Ay KYCOUKOB, & Bacs — 1o b1, ..., by, Kycoukos. IIpourpsiBaer
TOT, KTO He MOXKeT caesaTh xof. Haummaer Ilers. Kak BBISICHUTD, KTO BBIUTDHIBAET
TIPU TIPABWJIHHON WTPE, ¥ MOCTPOUTH BHIMTPHINTHYIO CTPATETUIO?

TIycTh mama moC/IeI0BATEIHLHOCTD EJIbIX YUCeN a1, . . . , aN. e 3JIeMeHThl pa3perra-
eTCs [IPOCMATPHUBATDH TOJIBKO OJUH Pa3.
3. Haiinure HauboJIbIIYIO JIJTMHY HEPEPHIBHOTO BO3PACTAIONIETO yYACTKA ITOC/IEI0Ba-
TEIBHOCTH (MAKCUMATHLHOE 171, /I KOTOPOTO CYIECTBYET TaKOE i, 9TO i < Git1 <
< ai+m,1).
4. Haiimnre HanbGOIBIIYIO [UINHY HEIPEPHIBHONO MOHOTOHHOTO YYAaCTKa IIOCJIEI0BA-
TEeJIbHOCTH.
5. Haiinure y4acTOK IOC/I€I0BATEIHHOCTH C MAKCUMAJIBHON CyMMOI 3JIEMEHTOB.

6. HekoTopsie kneToukn sucra Oymaru 3amrpuxoBansl. Halitu caMbrit 60161110 11071-
HOCTBIO 3alITPUXOBAHHBINA KBAJIPAT.

7. Haiinure HanGoJburyIo J4MHy BO3paCcTAIOmeE I0AII0C1e10BATENbHOCTH (B OTIAI1e
OT IpeblAyInell 33149, JIeMEHTbl He 00S3aTe/IbHO UAYT HOAPA Uiy < Gig,... <
iy, 1 <1 <z < ... <im <)

HeCTaH,ZLapTHbIe B3BeINBaHnNd.

IlpoBepka paBeHCTBa

IlycTh €cTh HECKOJIbKO MOHET, CPeH KOTOPBIX MOrYT ObiTh (dasbiubble (Becsmue
OJTMHAKOBO, HO MEHBIIE HACTOAIINX ). 33293 COCTOUT B TOM, 9TOOBI 32 33TAHHOE THC-
JIO B3BENIMBAHWI yOeIUTHCs, 9TO (haJbITUBBIX MOHET HA CAMOM JIEJIe HET, TO €CTh 9TO
BCE 3TW MOHETHI Ha CAMOM JeJie BECAT OJMHAKOBO. DTOT TPOIECC MBI GyIeM Hasbi-
BaTh Gepudurayuet WM MEeCMUPOSAHUEM, & OTACTHHBIC B3BCITUBAHUSA OYIEM TaKKe
HA3BIBATD NPOGEPKAMU).

1. 8 3a 3. BepudunupoBars 8 MoHET 32 3 B3BEIIMBAHUSI.
2. 2K 34 K. O606muTre peabIAYIui AJATOPUTM Ha caydait K B3BemuBaHwmil.

3. 10 3a 8: nepsaa caosichas 3adaya. Bepudumuporars 10 MOHET 3a TpU B3BENUBA-
HUS.

4. 100 3a 6. Bepudumuposars 100 momeT 3a 6 B3BemIMBaHIi.

5. 10% 30 3K. O606murs moyuennse pe3yanTaThl Ha 3K B3BENIMBAHMIA.
OzHako, okazeisaercs, u pesyabrar “10X 3a 3K” — we mamryummii.

6. 28 3a 4. Bepubunuposars 28 Mmouer 3a 4 B3BEIINBAHUS.
7. 30 3a 4. Bepudmunupyiire 3a 4 B3pemuBanus 30 MOHET.

8. 80 3a 5. Pemute Ty ke 3agady qis 5 B3semruBanuii u 80 MoHeT — TouHee, pa3bueHus

ma rpymms (3, 4, 9, 10, 26, 28).

9. 96 3a 5. Pemnte 1y xe 3amady s 5 B3semnsanuil u 96 moner — rounee, pa3bueHuil

ma rpymust (1, 8, 14, 18, 25, 30) mwm (1, 12, 15, 20, 22, 26).

10. 114 3a 5. To xe gs 114 mowmer — rpymmsr (9, 12, 20, 22, 25, 26).

ObparnTe BHHMaHME, YTO TOCJEIHME DPE3YILTATHI MO3BOJISIOT, Hampumep, 3a 10
B3semmBanuii Bepuduuuposars 1142 = 12996 moner. Cpasuure 510 ¢ “oxcuaeMbim’
moHauaTy 3Hadennem 20 = 1024!

3agava 0b skcnepre

B 3agauax 06 sxcrepTe 00BIYHO (PUTyPUPYIOT ABA TIEPCOHAKA — “IKCIIEPT” U “Cymbs’.
Cynpe m3BecTHO 0611ee 9ncso (aabIMMBLIX MOHET, a TaK¥Ke TO, 9TO BCe (haIbITNBHIE
BeCAT OJMHAKOBO, BCE HACTOAIIHUE TAK2XKE BeCAT OAUMHAKOBO, U d)aJ'II)IIII/IBI)Ie Jierde Ha-
CcToAmUX. DKCIEPT Ke 3HaeT Bce (aablIuBble MOHETHI. 3ajada KCIepTa — yoeauTh
B CIIPAaBEOJIUBOCTHU CBOETO 3HaAHUA (HOI‘I/I‘IGCKI/I MBICIAIIECTO 1 MaTEMAaTHIECCKN 06pa30-
BAHHOI'0) CYIBIO.

Nrak...

11. Ha cyse B kauecTBe BEIIECTBEHHOTO T0KA3aTEIbCTBA OBLIO TIpeIbsBieHo 2N mpo-
HYMEPOBAHHBIX MOHET. DKCIepT 00HAPYXKUJI, ITO MOHETHI ¢ 1-it mo N-10 — danpmm-
BbIe, a ¢ (N + 1)-#t mo 2N-10 — macrosmue. Cys Ke 3HAET TOJBKO, 9TO BCE HACTOSIIAE
MOHETHI BECSAT OJIMHAKOBO, BCE (hABIIMBLIE TAK¥KE BECAT OJMHAKOBO, W ITO (hasIbIIN-
Bble MOHETBIL JIeI'de HACTOLAIUX. B paclopsizkeHuu 3KCIepra — 4JalledHble Becbl 6e3
TUDb.

DKCmepT X09eT AOKA3ATH CyLy, 9TO MOHETHI ¢ 1-i 1o N-10 — paspmumsbie, a ¢ (N+1)-
it mo 2N-10 — macroamme. Kak 9KCIepTy CAesaTh 9TO 33 TPU B3BENTWBAHUA Q) JIJIs
N=7;b) gna N =97



12. YcranoBuTe CBA3b MEXKJY PEIICHHEM IyHKTA 6) 9TO 337249y 1 PemenneM 3aadu
o Bepudwukarun 10 MOHET 32 TPU B3BENIUBAHUS.

13. JokaxkuTe, 9TO KayKIOMY AJTOPUTMY Bepuduramuu K MOHET, B KOTOPOM BEJIH-
YMHA OJHOW M3 Ky4YeK MOHET paBHa 1, COOTBETCTByeT pelleHue 3ajadu o0 dKcrepre
st K — 1 macroamux u K — 1 (aabuBbiX MOHET.

HpOBepKa paBeHCTBa AJid MOHeT TpeX THUIIOB

Owuenb uHTEPECHBIM CjlydaeM 0011eil 3a5a49n 0 Bepudukanuy aBisercs Takad 3a1a9a:
MOHETBI MOTYT ObITh /00 HacTOAmmMu (CKaxkeMm, Becammuvu 10 r), ymbo slerkuvu
danpmuseivu (9 1), mubo Taxxensivu anpmuseivu (11 r). [3necs BazkHO TOJIBKO TO,
aro Beca 9, 10, 11 o6pa3syior apudmermueckyio nporpeccuio.] Kak u pasbute, mepesn
HaMM CTOHUT 331342 — J0KA3aTh, YTO BCe MOHETHI HA CAMOM Jejie BeCAT TOPOBHY.

CoBepIieHHo OYeBUAHO, YTO A N MOHET 3Ty 3aJady MOXKHO pentuTsh 33 N — 1
B3BeLIMBaHUe, IIPOCTO CPABHUB OZHY MOHETY CO BCEMH OCTaJ/IbHbIME. Eciu Bce MOHETHI
BECSAT OJIMHAKOBO, 3TO OyzeT 3adUKCUPOBAHO B Pe3y/bTaTe TaKWX B3BemmuBauwmii. Ho
9TOT pe3yJIbTAT abCOJIIOTHO TPUBHUAJIEH.

MBI e HavHeM Cpa3y ¢ HETPUBUAJIBHOIO PE3y/bTaTa.

14. 6 3a 4. IIporectupyiite 6 MomeT 3a 4 B3BEIINBAHUS.
15. 5 3a 3. IlporecTupyiiTe 5 MoHET 3a 3 B3BENTUBAHUS.

16. 3n+2 3a 2n+ 1. IIporecTupyiite 3n + 2 MmoneTs 3a 2n + 1 B3pemuBanme (n > 0).
Beenem o6o3Hauenue f4(n) — KOJMYECTBO MOHET, KOTOPOE YAAETCs OTTECTUPOBATH
amroputMoMm A 3a n B3BemmBaHumit. Kpome toro, o6osmaumm f(n) = maz fa(n) —

MaKCUMaJIbHOE 3HAYEHWE YKCJIa TEeCTUPYEMBIX MOHET TI0 BCeM ajroputMam. Huske
Mbl GyaeM 1OKa3bIBAaTh HIDKHEE OueHku ang f(n), koropele Ha camoMm zene GymyT
CBOIMTBHCS MPOCTO K MPETbABICHUIO AJTOPATMA, JAIONEro HyKHOe 3uadenue fa(n)
111 OECKOHEYHO MHOIMX 3HAYeHUI n.

17. 4+2 3a 3. Ilporectupyiite rpyumny u3 4 MOHET U elle Imapy MOHET 33 3 B3BelIu-
BaHUs.

18. 7 3a 4. IlpoTecTupyiiTe 7 MoHeT 3a 4 B3BENTUBAHUS.

19. 14 3a 11. IIporectupyiite 14 moHeT 3a 11 B3BeIIMBaHUI.
20. Jokaxwure mepasencrso f(4n) > Tn.

21. JTokaszars HepaseHcTBo f(8n 4 1) > 15n

22. Jokazarp Hepasencrsa f(16n + 2) > 31n, f(32n + 3) > 63n, a Takxe o6uHit
CJayvail — HepaBeHCTBO

f (an (k- 2)) > (2’““ - 1) n (1)

23. Kak BBI gymMaeTe, MOXKHO Jii IPOTeCTUpPOBATh 32 K B3BemmBamuii 6osee wem 2K
MOHeT?

Xanoiickag Oairms«.

1. Xanotickasa 6awna. Ilycts ecTb Tpu CcTOIOMKA, HA OJWH W3 KOTOPBHIX HAHU3AHBI
KOJIbIIa PA3/IMIHOTO PAJUYCa; MPU STOM BHU3Y HAXOIUTCI CAMOE IMUPOKOE KOJIBIIO,
HaJT HIM — BTOPOE TIO IWMAMETPY, . . . , HABEPXY JIEXKUT CaMOe y3K0e KOJIbIT0. /IBa apy-
e CTOJIOMKA M3HAYAJIHLHO CBOOOIHBI OT KOJIEIl. 33 XOJ Pa3perraercs B3STh OJHO W3
BEPXHHX KOJIEI] € JII00Oro CTOIOMKA U IIePEHeCTH €ro Ha APYroil CTONOWK, IPU 3TOM
3alpenieHo KJIacTh KOJbIo Ha Gosiee y3koe. Kak mepenecru Bce Kosiblja Ha TpeTUit
cronbuk? KakoBo HauMeHbIIee 9uCI0 MEePeKIabIBAHNAN JIJIsd 9TOTO HYIKHO IIPOU3BE-
ctu?

2. Hepexypcusnuii nepenoc Xanotickot 6awnu. CocraBbTe HEPEKYDPCUBHBINA aJro-
PUTM, pemaionuil IepByio 3aIa<dy.

3. Cbopxra Xanotickot 6awnu. IlycTh KO/bLIa HAHU3AHBL HA CTEPXKHUA IIPOU3BOJILHBIM
00pa3oM, HO KazK/0e KOJIBIIO JIEKUT Ha 0OJree MUPOKOM HJIN SBJISETCS OCHOBAHUEM
bamrau. /lokaxkure, 4TO Jesiast XOIAbI II0 ITPaBUIaM, MOYXKHO cOOpaTh BCEe KOJIbIA Ha
nepBoM crepxHe. CKOJBKO OMeparinii moTpedyeTcs B XyIIIeM Ciaydae’

4. Céopxa Xanotickol 6awmnu-2. Ilycrh, B oT/mame oT mpenbiaynieil 3ajaqu, GammHs
MOXkeT ObITh coOpana Ha m000M crepxkHe. Kak m3MeHHWTCS 9mMcyio TpeOyeMbIx meii-
cTBU@iA?

5. Ilepexod meorcdy Xanotickumu xonpuaypayuimu. IlycTh ecTb aBa pacroioKeHus
KOJIEI] Ha CTEPIKHAX, YIOBJIETBOPAIONUX yCIOBUIO (HU OJHO W3 KOJIEI, HE JIEKHUT HA
6osree y3kom). Kak, sies1ast XO/IbI 10 IpABUJIaM, TIEPERTH OT OTHOTO U3 HUX K JAPyTOMY !
KaxkoBo Tpebyemoe Uncjio mepeHocoB?

6. Xanotickoe paccmoanue. XaHOUCKON KOHMUTYPAIINN MOYKHO TIOCTABUTH B COOTBET-
CTBH€ YHCJIO, TAK YTO PA3HBIM KOHMUIypanusM OyIyT MOCTaBJIEHBI B COOTBETCTBUE
PAa3HbBIE UHCJA: IS 9TOTO 3aHyMepyeM cToJous! mdpavu 0, 1, 2, u 6ygeMm CcInTaTh,
YTO OHW COOTBETCTBYIOT ImdpaM B TPOWUHOH cucreme cumcienus. [lajee 3amumiem
B {-10 HO3UIMIO TPOUYHOIO 4Yucja Ty nudpy, KOTOpas COOTBETCTBYET CTEPKHIO, Ha
KOTOPBIN HACAXKEHO i-€ KOJIBIIO.

XaHOWCKIMM PACCTOSTHHEM MEXKY ABYMsi KOH(bUryparusaMu 0y/1eM Ha3bIBaTh KOJIU-
9EeCTBO TEPexooB Mexxy Humu. O6o3raanm ero han(i, j). llomsTro, ato han(i,i) =
0, han(i, j) = han(j,1), han(s, j) < han(i, k) + han(k, j)

B nocienpem ciiydae paBeHCTBO JOCTHIAETCH Jid KOHMUryparuii, KoTopble MOy T
OBITh [TOJIy9€HBI [IPH KPAaT9IaiiieM nepexosie ot ¢ K j (B TakoM ciaygae GymemM rOBOpHUTb,
aro k JMEeXWUT Mexmy ¢ U j).

Iocuuraitre han(10023,01123)

Kax seraucnars han(0,1)? A han(i, 5)?

7. Céopxra Xanotickol 6awnu ecaenyro. Ilycts B 3amade o coope XaHoHCKOi Gar-
HU DACIOJIOKeHWe KOJIell He M3BeCTHO. BymeM 3ammchiBaTh X0 C HOMONIBIO IIAphI
(K, Kj), KoTOpasi MOKa3bIBAET, C KAKOTO CTEPXKHS HA KAKON MEPEHOCHUTCS KOJIBIIO.
Ecsm Takoit mepeHoc MpOTHBOPEYNT TIPABUIAM, OyIeM MPOIYCKATEH 3TOT X01. MoxKHO
JIX BBIIECATH TAKYIO IIOC/IEI0BATE]bHOCTD XO/0B, BBIIOJIHEHUE KOTOPOIl IPUBEIET K
TOoMy, 9TO banraga Oyzer cobpana Ha TperbeMm KoJble? Kak ToabKo GalHs OKa3biBa-
eTcsl COOPAHHOM, BHIIIOJIHEHNE XOJI0B IIPEKPAIAETCS.



