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?

2. Hloxonadra. Ot mokomanku, cocrosmeit u3 N kycoukos, [lers u Bacs mo odepenu oTKyCBHIBAIOT MO OJHOMY WJIH
JBa KyCO4YKa. BBIMTPBIBAET TOT, KTO ChEIAET MOCTEIHNI KycodeK mokoaaaku. Haanraer Ilera. KTo BeiurpoiBaer npu
IpaBUIbHON urpe?

3. IIymu ¢uwru. Duiika MOXKET ABAraTbCA MO MO0 aauHbl N ToabKo Buepen. Inuua xopa duiiku He Gosee K.
Haiitu qncsio pa3jinyHbIX MyTei, M0 KOTOPBIM (DUITKA, MOYXKET MPONTH TOJie OT HAYAIa 10 KOHIA.

4. Pasmensi. B rocymapcrse MaHWIIH BBINMYIIEHBI MOHETH focTonHCTBOM 17, 31 n 89 manu. CkoabkuMu crocobaMu
MOKHO BBILIATUTL 3apiiary, pasayio 300 mamsm? (Crocobbl, OTAMYAIONIMECS TOJBKO MOPSIKOM BBILIAIUBAEMBIX
MOHET, CYUTATb O,D;I/IHa,KOBbIMI/I.)

5. Ilymv acdou. CKOABKUME CIIOCODAMU JIA/Ihsd MOXKET TPOUTH ¢ KaeTKu al Ha KjeTky h8, mepeMernasichb mo JOCKe
TOJIBKO BIIPABO K BBEPX?

6. ITymov aadvu-2. VI3 mOCKY BBIpE3aH MPAMOYTOJBHUK, COCTOAIINH n3 KAeToK ¢3—cH u d3—d5. CrompkuMu crocobaMu
Jafibsd MOYKET MPONTH TI0 TAKOil ocKe ¢ KiaeTKu al Ha KieTKy h8, mepeMernasach mo JOCKe TOJBKO BIPABO U BBEPX '

7. HemeycTpeMJIEHHBIIN TTAXMATHBIN KOPOJIb CTOUT Ha TOJIE al W CTPEMUTCS TOmacTh Ha mose h8. JIaa xKaykIoro moss
JOCKH M3BECTHO, CKOJIBKO MHHYT KOPOJIb OyIeT »KJATh, MOMaB Ha 3TO moje. [IoCKoMbKY KOPOJb MEIeyCTPEeMICHHDIH,
OH OyIeT JejarTh TOJIBKO TAKWE XOIbI, KOTOPbIE MPUOJIMKAIT €r0 K IeJI1, TO €CTh BBEDX, BIPABO W 10 IUATOHAIN
BBEPX-BIPABO (€CJM CMOTPETh CO CTOPOHBI 0eblx). Kak HallTh 11st KOpOoJist caMblii OBICTPDIH Ty Th?

8. Habpamv maxcumym cymmor. Vmeercs paBHODEIPEHHBIH YMCIOBOM TPEYTOJIbHUK BBICOTHI N, AHAJIOTUYHBIN Tpe-
yrosbauky llackasis, B KOTOPpOM paccraBsieHbl IPOU3BOJIbHBIE 1EJIble Yucia. V13 KaXKa0ro 4ucyia TpeyroJbHIKa MOKHO
CIIJIATD J[BA PAJIMYHBIX XO/@ BHU3 B CTOSIIME TaM YUCJIa (BJI€BO-BHU3 W BOpaBo-BHU3). Halitu Takoil myTh u3 BepxHeit
TOYKHU TPEYTOJbHUKA IO €r0 OCHOBAHHUSI, YTOOBI CYMMa, YMCe/T Ha KJIETKAX ITOro MyTH ObLIa MAKCHMAJIbHA,.

PekyppeHTHBIE COOTHOIIIEHUS U AMHAMUYECKoe mmporpaMmmupoBanue 11.

1. Bumeprusanus. 3a7aHbl J1Ba €JI0Ba z U Y. MOXKHO JIM ITOJYYUTDH 2 BbIYEPKUBAHUEM HEKOTODPHIX OYKB U3 Y7

2. Hzpa ¢ woronadkoii. O mokonaaxu, cocrosineii us N Kycodkos, IleTs MOXKeT OTKYCbIBATh IO 1, . . . , 4y KYCOYKOB,
a Baca — 1o by, ..., b, kycoukos. [IpourpeiBaer tor, KT0 He MOxkeT caenarh xon. Hauwnaer Ilera. Kak BwisicHuTh,
KTO BBIUI'PbIBAET IIPU IIPABUJILHOI UI'PE, ¥ OCTPOUTH BbIMI'PBILIHYI CTPATEIHIO?

IIycTes mama moc/emOBaTETBHOCTD [EJBIX YHCENT a1, ...,0N. E€ 3J€MEHTBl Pa3peliaercsd MPOCMATPHUBATH TOJIBKO
OIAH PAa3.
3. Haiinure HauGoJbIIyO0 JAJIMHY HEIPEPHIBHOIO BO3PACTAIONIEr0 YYACTKA [IOCIEJ0BATENbHOCTH (MAKCUMAIBHOE 1M,
JUJIS KOTOPOr'O CYIIECTBYET TAKOE 1, 9T0 G < Uit] < « .. < Qjtm—1)-
4. Haiiinre HanbOoNbINyO JJINHY HETPEPHIBHOIO MOHOTOHHOI'O YYaCTKa MOCIEI0BATETHHOCTH.
5. Haitaure y4acToOK MOC/IEI0BATETBHOCTH ¢ MAKCUMAJIBLHON CyMMOIl 9716 MEHTOB.

6. HexkoTopbie KaeToukn JiucTa, Oymaru 3amTpuxoBanbl. HaliTu caMbrit O0IBINON MTOTHOCTHIO 3aIITPUXOBAHHBIN KBAJI-
par.

7. Haitzure Hanboubluyo JUiMHy BO3PACTAIOWIEH LOANOCJAEA0BATEbHOCTH (B OTIMYMe OT UPEAbLAYILEH 3a1a4du, Jie-
MEHTBI He 0043aTeNbHO UAYT NOAPII: Aj, < Giyy... < @i, ,1 <ip <ig < ... < iy <N)



HeCTaH,Z[apTHbIe 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. Bepudmunuposars 8 MOHET 3a 3 B3BEITHBAHUSI.

2K 30 K. O606muTe upeapaymuii ajiroput™ Ha ciydail K p3peiusanuil.

2.

3. 10 3a 3: nepsas caovicnan 3adaua. Bepudunuposars 10 MOHET 3a TPU B3BEIIUBAHWS.
4. 100 3a 6. Bepudunuporars 100 moueT 33 6 B3BEIIMBAHUI.
5.

105 34 3K. O6061muTh nOTyYeHHbIe Pe3yIbTaThl Ha 3K B3BEIIHBAHMIA.
Onnaxo, okazeBaeTcs, u pesyasrar “10% 3a 3K” — me mamryummii.

6. 28 3a 4. Bepudmumuposarh 28 MOHET 33 4 B3BEITHBAHUS.
7. 30 3a 4. Bepuduupyiire 3a 4 s3pemnsanus 30 MOHET.

8. 80 3a 5. Pemure 1y x)e 3ama4dy Juis 5 B3gemupanuii u 80 MoHer — Tounee, pasbuenus wa rpyunst (3, 4, 9, 10, 26,
28).
9. 96 3a 5. Pemnre Ty e 33139y g 5 B3BemmBanuii u 96 Moner — TouHee, pasbuenuil Ha rpynnet (1, 8, 14, 18, 25,
30) wmm (1, 12, 15, 20, 22, 26).
10. 114 3a 5. To xe pna 114 moner — rpyuust (9, 12, 20, 22, 25, 26).

O6paruTe BHUMaHWE, YTO TOCTIEIHNE PE3YIbTaThl MO3BOJSAIOT, HanmpuMep, 3a 10 B3BemmuBanuil BepuUIUPOBATD
1142 = 12996 moner. CpapuuTe 3T0 ¢ “oskunaemMbiM” ToHadasTy 3Hadennem 210 = 1024!

3amaua 006 ’3kcnepTe

B zamagax 06 aKcmepre 0OBIYHO (DUTYPUPYIOT ABa MepcoHaXka — “arcmept’ u “cymabst’. Cyabe m3BecTHO 00INEe YUCIIO
GabIIIUBBIX MOHET, & TAK?KE TO, UTO BCe (DAJBIIUBBIE BECSIT OJMHAKOBO, BCE HACTOSIIUE TAKXKE BECAT OJWHAKOBO, U
danbIuBbe erde HACTOIUX. JKCIEPT Ke 3HAET Bee (DABIUBBIE MOHETHI. 33/1a4a IKCcIepTa — yOeauTh B CIpaBei-
JHUBOCTH CBOEro 3HaHUA (.HOFI/I‘IGCKI/I MBICJIAINETO U MaTEeMaTUYIeCKHU O6pa3OBaHHOFO) CyAbIO.

Nraxk...

11. Ha cyne B KauecTBe BEIECTBEHHOIO JOKA3ATENBCTBA OBLIO MpeabsaBiaeHo 2N NPOHYMEPOBAHHBIX MOHET. JKCIEPT
obHapyxKua, 4To MOHETHL ¢ 1-if mo N-10 — danbmusse, a ¢ (N + 1)-if mo 2N-10 — nacrosimue. Cyz e 3HaeT TOJIBKO,
YTO BCE HACTOSIINE MOHETHI BECAT OJMHAKOBO, BCE (PAJBITUBLIC TAKKE BECAT OAUHAKOBO, W UTO (PANBITUBBLIC MOHETHI
JIET9e HACTOSAMMX. B pACHOPs?KEHNH IKCIEPTA — YalledHbIe BEChl 6€3 TUPb.

DKCIepT X04er J0Ka3aTh Cyy, YTO MOHeThl ¢ 1-# o N-to — danbumusbie, a ¢ (N + 1)-it no 2N-10 — Hacrosiue.
Kak sxcnepry cuenarb 3710 3a Tpu B3BemuBanus a) masg N = 7; b) aga N = 97

12. YcraHoBUTE CBSI3b MKy PEIIeHUEM IyHKTa 6) 3TOH 3a/a49u U perieHueM 3a71adu o sepudukanuu 10 Moner 3a
TPW B3BEITUBAHUS.

13. Jlokaxkure, ITO KazKIOMy aaropuTMy Bepudukamuu K MOHET, B KOTOPOM BEIUIWHA OJHON W3 Ky9IeK MOHET PAaBHA
1, coorBercrByet perenne 3amaun 00 axcnepre ans K — 1 macrosnmx u K — 1 (ajbIuBbIX MOHET.

IIpoBepka paBeHCTBA JJiT MOHET TPEX THUIIOB

OdeHb MHTEPECHBIM CTydaeM 00IIeil 3a1a4u 0 BepuUKAIINHT SIBJISeTCS TaKasd 33Ja49a: MOHETBI MOTYT OBITh JIHOO HACTO-
sy (ckazkeM, secammmu 10 1), gmbo terkumu danpmusbivu (9 r), ubo rsexensivu Ganpumsbive (11 1). [3pecs
BaXKHO TOJIKO TO, uro Beca 9, 10, 11 obpasyior apudmernyeckyio nporpeccuio.|] Kak u pambiie, nepes HaMu CTOUT
3a/1a4a — JI0Ka3aTh, YTO BCE MOHETHI HA CAMOM JIejIe BECST TOPOBHY.

CoBepliieHHO 04€BUIHO, 9TO JUid N MOHET 9Ty 3a7ady MOXKHO pemutTb 3a N — 1 B3BelmMBAHUE, IIPOCTO CPABHUB
OJTHY MOHETY CO BCEMHU OCTAIbHBIMH. ECTH BCe MOHETHI BECAT OIUHAKOBO, 3TO OymeT 3a(UKCHPOBAHO B PE3yIbTATE
Takux B3BemmBanuii. Ho 31oT pe3ynbrar abcoaioTHO TPUBUAJIEH.

Mpr1 ke HaUYHEM Cpa3y ¢ HETPUBUAILHOTO Pe3yIhTaTa.

14. 6 3a 4. Ilporecrupyiite 6 MoHeT 3a 4 B3BENIMBAHUA.
15. 5 3a 8. Ilporecrupyiite 5 MOHET 33 3 B3BEITMBAHUA.

16. 3n + 2 3a 2n + 1. IIporecrupyiite 3n + 2 mounerst 3a 2n + 1 B3emuBanue (n > 0).
Beenem obosnauenue fa(n) — KOJMYECTBO MOHET, KOTOPOE yIAeTCsd OTTeCTUPOBATL AJNTOPUTMOM A 3a 7 B3BEIIU-
Bauuii. Kpome roro, oboznauum f(n) = max fa(n) — MakcuMalbHOE 3HAYEHUE HYUCJA TECTUPYEMbIX MOHET 1O BCEM

asropurmam. Huxxe mbl Oynem J0KasbiBaTh HUKHEE OlEHKU g f(n), KOTOpble Ha caMoM jiesie OyayT CBOIMTHCH
OPOCTO K NPEIbABICHUIO aJrOPUTMA, JAIOMIEro HYKHOE 3HadeHue f4(n) mis GeCKOHEUHO MHOTUX 3HAYEHUH N.



17. 4+2 3a 3. Illporectupyiite rpyniry u3 4 MOHET u eIrre mapy MOHET 33 3 B3BEIIMBAHUA.
18. 7 3a 4. Ilporecrupyiite 7 MoHeT 3a 4 B3BENIMBAHUA.

19. 14 3a 11. Ilporectupyiite 14 moner 3a 11 B3BemuBanwmil.

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

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

22. Jokazarb nepasencrsa f(16n + 2) > 31n, f(32n + 3) > 63n, a takxke obwuii ciay4ail — HEpaBEHCTBO

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

23. Kak Bbl gyMaere, MOXKHO JIM IIPOTeCTUPOBaTh 3a K B3BemuBanuii 6osee yem 2K moner?

XaHolckag OalH4.

1. Xanotickan bawna. [Iycts ecTh Tpu CTOMONKA, HA OAWH U3 KOTOPHIX HAHW3AHBI KOJIBIA, PA3THIHOTO PATUYCA; MPH
9TOM BHU3Y HAXOIAUTCS CAMOE ITUPOKOE KOJBIO, HAJ, HUM — BTOPOE TI0 JTUAMETPY, ..., HABEPXY JEKUT CAMOE Y3KO0e
KoJIbI0. JIBa Apyrue crosbuKa M3HAYAIBHO CBOOOIHBI OT KOJIEIl. 3a XOJ pa3peliaercs B3sSTh OJHO M3 BEPXHUX KOJIEI]
¢ JI0060r0o CTOMOMKa W MEPEHECTH €ro Ha APYyro# CTOIOMK, MPH TOM 3aIPEINeHO KJIACTh KOJBIIO HA 0Oojee y3Koe.
Kak mepemnecru Bce Kombiia Ha Tperuit cronbuk? KakoBo HanMeHbIEe YHCIO MEPEKIAIBIBAHUIN JJIsT 9TOTO HYKHO
TPOM3BECTU?

2. Hepexypcusnoli nepenoc Xanotickot bawnu. CocTaBbTe HEPEKYPCUBHBIN aJTOPUTM, PEIIAONIANA TEPBYIO 3a1aTy.

3. Cbopra Xanotickolt b6awnu. IlycTh KOMBIA HAHU3AHBI HA CTEPYKHU MPOM3BOJIBHBIM 00pPA30M, HO KAXKI0E KOJIBIIO
JIeXXUT Ha 0OJiee MUPOKOM WA SABJSETCss OCHOBaHuWeM Oamuu. JlOKaxKwWTe, 4TO Aesias XOABL MO TIPABUJIAM, MOXKHO
cobpaTh BCE KOIbIA Ha MeproM crepxue. CKOIBKO omnepanuii morpedyercd B XyAmeM ciaydae?

4. Céopra Xanotickot 6awnu-2. IlycTs, B oT/IMYmMe OT NpenbIayieil 3amaan, OalHs MOKeT ObITh coOpaHa Ha, JTIO0M
crepzkHe. Kak uameHuTcs 4nc/io rpedyeMbix aefdcTBuii?

5. Ilepexod mescdy Xawnotickumu xonguaypayuimu. IlycTh €CTh 1Ba PACTIONOKEHUS KOJEI, Ha CTEPIKHAX, YAOBIETBO-
PHIONIMX YCJI0BUIO (HU OJHO U3 KOJel| He JiexkuT Ha Gostee y3kom). Kak, fesas Xobl 10 npaBuiam, HepefTi OT OjHOro
u3 HuX K apyromy? KakoBo Tpebyemoe 9ucI0 IepeHocoB?

6. Xanotickoe paccmosnue. XaHoNCKOM KOH(MUrypaIlMd MOMKHO IIOCTABUTH B COOTBETCTBHE HYHUCJO, TAK YTO PA3HBIM
KOHMUrypanusaM GyayT HOCTABAEHbL B COOTBETCTBUE PA3HbIE YUC/IA: JIJIs 9TOrO 3aHyMepyeM croabisl mudpamu 0, 1, 2,
u OyJeM CYUTaTh, YTO OHU COOTBETCTBYIOT HUppPaM B TPOUYUHON cucTeMe cuucjienusd. Jlajiee 3amuiieM B i-10 MO3UIUIO
TPOMYHOIO YKCJIa Ty HudpPy, KOTOPasd COOTBETCTBYET CTEPXKHIO, HA, KOTOPBIH HACAYKEHO i-€ KOJIBIIO.

XaHOWCKUM PACCTOSTHUEM MEXKIY [IBYMsl KOH(MUrypanusamu OyneM Ha3bBaTh KOJUIECTBO EPEXOI0B MEXKIY HUMU.
O6oszHaumuM ero han(i, j). llorsarro, aro han(i,i) = 0, han(i, j) = han(j, i), han(i, j) < han(i, k) + han(k, )

B nocsennem ciydae paBeHCTBO J0CTUraercd jiiisd KoHMUrypanuii, KOTopble MOryT ObITh [OJYYeHbl IPU KpaTdaii-
meM nepexojie oT i K j (B TakoM cjiydae OyeM rOBOPUTH, 9TO K JIEXKUT MEXKIY § U j).

Mocunraiire han(10023,01123)

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

7. Coopra Xanotickoti bawny ecaenyro. Ilycrs B 3amate 0 cbope XaHONUCKON DaITHN PACTIONOKEHNE KOJIEI] He M3BECTHO.
Byzem 3anucsiBarh xox ¢ moMornsio mapsl (K, K;), KOTopast OKa3bIBAET, ¢ KAKOIO CTEPIKH: Ha KaKOH [1epeHOCHTCS
KOJIBIIO. Ecu Takoil mepeHoc MpOTHBOPEYUT MPABUJIAM, DYIEM MPOMyCKATh ITOT XO. MOMXKHO Jiu BBIIUCATH TaKyIO
MTOC/IETOBATEILHOCTD XO/0B, BBIMOJHEHNE KOTOPOI MPUBEAET K TOMY, 4TO DarrHs OydeT coOpaHa HA TPeTbeM KOJbIE?!
Kak TosnpKo Oalliis OKa3bIBAETCsS COOPAHHOI, BBIMOJHEHHE XOI0B TIPEKPAITAETCA.

JlommostTHUTEIbHBIE 32 IAYN.

1. Xanotickue 6awny das 2n kosey. Ilycts B 3amade o XaHolickux OallHAX HA [I€PBbI CTEPXKEHb HAHU3AHbBL 271 KOJIELI;
0 7B KOJIbIIA KaXKJI0ro auamerpa or 1 1o n. Tpebyercs mepeHecTH BCe KOJMbIA HA TPETUH CTEPKEHb B COOTBETCTBUN
¢ npasusiaMu (Heab3sl KaacTh fojiee MUPOKoe HA 6oJiee Y3KOE), IIPH ITOM COXPAHEHHS TOPSIKA KOJIEI OIUHAKOBOIO
nuamerpa He Tpebyercs. Jokaxkure, 94TO 3a/aUa UMEET PEIeHre, YKAXKUTE OIEHKY YUCIa JAeHCTBHIA, TOKAXKUTE, YTO
ONTUMATBHAS 110 KOTUYECTBY TOCIEIOBATEIBHOCTh XOIOB €IMHCTBEHHA.

2. “Henpasuavnas” Xanotickaa bawnsa. IlycTh 337aHO0 HEKOTOpPOE PACIIONIOKEHHE KOJEI[ HA CTEPIKHSIX, B KOTOPOM
6oJiee MINPOKOE KOJIBIIO MOYKET PAaCIoyiararbcst Haj 0osee y3KUM. MOXKHO Jin yTBEPXK/IaTh, 9YTO B 3TOM CJIy4dae MOYKHO
cobpaTh BCE KOJbIA B MPABUILHOM MOPSAKE HA MEPBOM CTEPIKHE, JeJas TOJbKO DPA3PENIEHHbBIE XOAbL (NnpaeusbHblil
nopadox koaey — Oosee MIMPOKOE KOJBIO HE JIEXKUT Ha 0ojee y3KOM, paspewénmnsie rodv, — HEIb3s KIacTh Gosee
HIMPOKOE KOJIBIO Ha Gosiee y3Koe)?



