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Buwruav, 2-27 woaa 2006 20da, 8 xaacc.

XaHoiickaga danrHsga, 9 uroJis.

1. Xanotickan 6awna. IIycts ecTh Tpu CTOMONKA, HA OAWH U3 KOTOPHIX HAHW3AHBI KOJBIA, PA3THIHOTO PATUYCA; MPH
TOM BHU3Y HAXOAWTCH CAMOE IMHPOKOE KOJBIIO, HAJL HUM — BTODPOE TI0 JAUAMETDY, ..., HABEPXY JIEKUT CaMOE Y3KOe
KoJbI10. JIBa Apyrue cTo0MKa M3HAYAIBHO CBOOOIHBI OT KOJEIl. 3a X0, pa3peliaercs B3sSTh OJHO U3 BEPXHUX KOJIEI]
¢ JI0060r0 CTOMOMKa W MEPEHECTH e€ro Ha APYro# CTOIOMK, MPH TOM 3aIPeIneHO KJIACTh KOJBIIO HA 0Oojee y3KOoe.
Kak mepenectu Bce KOJibIa Ha Tperuit cTosbmk?! KakoBO HamMeHbIee YHUCIO TEPEKJIAILIBAHNUN I TOTO HYXKHO
MTPOM3BECTU?

Pemenune: 0603Haqunm n — konudectso koneu, Ki,..., K, — konbuya (K1 — konbuo munumansHoro gmamerpa, K, — makcu-
ManbHOro). JJokakemM Mo MHAYKLUMW, 4TO MPUAETCS NPOM3BECTU MUHUMYM 2 — 1 nepeknagbiBaHnii (1 3TOro HUCIa JOCTAaTOYHO).
Byaem Ha3zbiBaTh CTONOMK, C KOTOPOrO NEPEHOCUM KOJbLA, ‘MCXOAHBIM", Ha KOTOPOE — ‘uenesbiM’, OCTaBWMACA — “‘UCxogHbIM' .

Baza: n = 1.
Mepexoa. CHavana nokaxkem, 4to 2" — 1 nepeknajbiBaHUsA JOCTAaTO4HO.

1. MNepenecém konbua Ki,..., K,_1 C nepBoro Ha BTOPO#i CTONBUK, NOAbL3YsICb TPETbUM KaK BPEMEHHbIM.
2. MNepeHecém konbuo K, C nepeBoro Ha TpeTuin cronbuk
3. Hakoneu, neperecém K, ..., K, _1 CO BTOPOro Ha TpeTuii CTONbOMK, NOMb3YsICb MEPBbIM KaK BPEMEHHbIM.

Mo NpeAnoONOXKeHNIO NHAYKLNN, HA NEPBOE U TPETbE AEACTBIAS HeobxoanMo n gocTatoqHo 21 — 1 peiicTeuii, 3HaunT, BCero 27 — 1
LEeiCTBUNA.

Mouyemy MeHbWNM HUCIOM AelcTBUN 060ATMCL Henb3s? PaccmMoTpum camoe wupokoe konbuo (K,). HTobbl ero nepenecrtn,
HeobxoaMmo, 4ToDbl OHO OCTaNOCh EAWHCTBEHHBIM B CBOEM CTONDMKE, M 4TODBLI GblN OfMH nycTOl cTONBUK. 3Ha4mMT, Heobxoanmo
neperectn kosbua Ki,...,K,_1 Ha “spemennbiii’ ctonbuk (Mo npeanosiokeHnto MHAYKLMM, 3TO 3aHUMaeT He menee 2" 1 — 1
[eiCTBNIA); NOC/e MepeHoCa CaMOro LUMPOKOrO KOJbLEA HY>XXHO MEPEeHeCTU BCe OCTasbHble KOJbLA Ha TOT CTONBUK, rAe mokouTcs
camoe wnpokoe (ewé 2" — 1 pelicTBNIA, NAIOC OAHO HA NEPEHOC LMPOKOTO).

3ameTum, HTO B NpoLEcce AoKasaTesnbCTBa Obin ykasaH anroputm nepeHoca. Ero ocobeHHOCTbIO SiIBNSIeTCS TO, 4TO ANS BbINOJ-
HEHUs1 33341 OH Bbi3biBaeT cam cebsi. COOTBETCTBEHHO, 3TO PEKYPCUBHbIA aNropuUTM.

2. Hepexypcusnoili nepenoc Xawnotickot bawru. CocTaBbTe HEPEKYPCUBHBIN aJTOPUTM, PEITAIIANA TEPBYIO 3a0aTy.

Pemenue: [Ins Havana nocmMoTpum, Kakne MMEHHO AEiCTBUS MPOU3BOANT HAL PEKypCuBHbIT anroputm. Paccmotpum B KadecTse
npumMepa balHiO U3 HeTbIpeX AUCKOB.

(1) 1: 12
(2) 2: 3«1
(3) 1: 2—3
(4) 3: 1—2
(5) 1: 3—1
(6) 2: 23
(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: 152
(14) 2: 3«1
(15) 1: 2—3

BuaHo, 4TO Kakgoe KOMbLO BCErAa ABUXKETCS B OLHOM 1M TOM XK€ HANpPaBEHUN: CAMOE Y3KOe — TOJIbKO BMPaBo, Cleaytouiee —
TONbKO BAEBO M Tak gasnee. Kpome TOro, MOXHO 3aMeTUTb, YTO MPOCNEXNBAETCH 3aBUCUMOCTb MEPEHOCUMOrO KOJbLLa OT HOMEpa
XOAa: Ha HEYETHBIX XOfJax ABUraeTcsi camoe y3koe konbuo (K1), Ha xoaax, Aatowmx OCTAaTOK ABA MO MOAY/IIO HeTbipe — ClIeAytoLLee
(K2), ...Octanoce obocHoBaTb 3Tn goragku.

[okarkeM, 4TO Ha X0ofe C HOMEPOM k NepeHOCUTCSt KOJbLO C TaKUM HOMEPOM M, 4TO k AENTCS Ha , HO He penuTcs Ha 2™,
U NpW 3TOM NepeHOC npon3soauTcs “Bnpaso”’ (C NepBOro Ha BTOPOIA, CO BTOPOro Ha TPETWiA, C TPETLErO HA MEPBbIiA), €CN YETHOCTN
M N N Pas3fnNYHbI.

BHoBb npoBeféM [0Ka3aTeNbCTBO MO MHAYKLMM. PaccMoTpum nepBbiii Lar pekypCMBHOTO anroputma: ‘‘nepeHecém KosbLa
Ki,...,K,_1 c nepeoro Ha BTOPO# CTONOWK, NOAb3YsICb TPETBUM KaK BPEMEHHBIM' . 3aMETUM, YTO YMEHbLUEHNE KOJNHECTBA KO-
Nley, MeHsieT 4E€THOCTb napameTpa 7, a NepeHyMepauusi KoJey — K U3MEHeHMIo “opueHTayun’, Tak 4TO B UTOre CnpaBeAnBOCTb
yTBepXAeHNA coxpaHsieTca. [ocne 3Toro Ha xoge ¢ HomepoM 2" ! nepeHocuTcs konblo K, NpM4éM NOBOPOT NPON3BOANTCS “BNero”
(c nepsoro Ha Tpetnii). Hakonew, Ha TpeTbem Liare anropuTMa TOHHO Tak XKE MEHSETCS YETHOCTb 1L M OPUEHTALMS; KPOME TOrO, K
HoMepy xoda npubasnsieTcs 2”1, HO HA AEAMMOCTbL 3TO He BWSIET, TaK KaK 3Ta npubaska 3aBeAoOMO AennTcs Ha 2™ ans m < n — 1.

NTak, Tenepb Mbl MOXEM MOCTPOUTbL CYyLLECTBEHHO HEPEKYPCUBHbINA aAropuTM peLleHuns 3agaqm o XaHoickoii bawHe: cHavana no
HOMEpY xofa k onpefensieM HOMep KoJsibLa 1M, 3aTeM N0 HEMY N KOJINYECTBY KoNewl n — HanpasseHne nepeHoca. OcTanoch BbISICHUTb,
Ha KakoM CTONBUKE K JAHHOMY XOAY HaXOAMSIOCh 3TO KOJbLO. [TOCKOIbKY NEpeHOC OCYLEeCTBASIETCS BCEr[a B OLHOM HamnpasJfieHun,
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[OCTATO4HO MOCYUTATh, CKOJILKO Pa3 MEPEHOCUIN 3TO KOJbLO, TO eCTb CKOMIbKO 4ncen oT 1 go k gensites Ha 2™, Ho He gensTes Ha

2™. Pazgenum k na 2™~ 1. Torga nckoMast BEIMHYNHA — YUCIO HEYETHBbIX Yncen oT 1 go Qm% Homep konbua MoXHO onpeaennTsb,
B35IB OCTAaTOK OT AEJIEHUSt Y4NCNa NEPEHOCOB Ha 3.

3. Cbopra Xanotickot 6awny. IlycTs KOAbIa HAHW3AHBI HA CTEPXKHU MPOU3BOJBHBIM 0OPA30M, HO KAXKJI0€ KOJIBIIO
JIEKUT Ha OoJiee MHPOKOM WM SIBJISETCS OCHOBaHmeM Oarmau. JloKaxkuTe, UTO J1e/iasd XOAbI IO IIPABHUJIAM, MOXKHO

cobpaTh BCe KOIbIa Ha mepBoM crepxkue. CKOIbKO onepanuii morpebyercs B XyAIeM ciaydae?

Pemenue: PaccmoTpum camoe wupokoe kosbuo. Ecnn ero ncxogHoe nonoxeHue cosnagaer ¢ TpebyembiM, pewnm 3agady ans
koney Ki,...,K,_1. B npotusHom cny4ae cobepem bawHio n3 n — 1 Kosney Ha OCTaBLUEMCSI CTEPXKHE, NEPEHECEM CAaMOE LLUNPOKOE
KOMbLO 1, HaKoHeL, nepeHecém bawHio n3 n— 1 koney Ha uenesoit ctepxerb. OueHka Hucna feicTenii Takas xe, Kak u anst 0bbI4HON
3aga4m 0 XaHolickux bawHsax — 2" — 1

4. Céopra Xanotickol 6awnu-2. IlycTh, B OTIMYMe OT NpEIbIIyIIel 3amaun, OAIlTHsd MOKeT OBITh cOOpaHa Ha, JTO0M
crepxkHe. Kak u3mMeHuTca 4nuciao TpedyeMbIx aAefcTBui?

Pemtenne: Cobepém GaiHio Ha TOM CTEPXKHE, e JIEXUT CaMblii LNPOKUTA CTepkeHb. Takum oBpasom nomy4nm ouenky 27 1 — 1.

5. Ilepexod meocdy Xawnotickumu xonguaypayuamu. 1lycTh €CTh 1Ba PACTIONOKEHUS KOJEI, Ha CTEPIKHAX, YAOBIETBO-
PHIONIMX YCJI0BUIO (HU OJHO U3 KOJel He JiexkuT Ha Gostee y3xkom). Kak, Jesas Xoibl 10 npaBuiam, HepefdTi OT OJHOro
u3 HuX K apyromy? KakoBo Tpebyemoe 4ucjI0 mepeHocoB?

PemteHue: BHOBb NOCMOTPUM Ha camoe WMpoKoe Konbuo. Ecnn ero nonoxerune B obonx cayvasx oguHaKoBO, pelnM 3aaady Anst
koney K, ..., K,_1; nHade goCTaTO4HO 0CBODOANTL ABa CTEPXKHS — TOT, HA KOTOPOM 3TO KOJIbLIO, U TOT, HA KOTOPOM OHO JOJIXKHO
6b1Tb. CnepgosatensHo, Ha TpeThem byaer cobpana bawhs ns Ky, ..., K,_1. Takum 0bpa3om, nonyvaem Takyto K€ OLEHKY, KaK 1 B
nepBoi 3ajade.

6. Xanotickoe paccmosnue. XaHONCKON KOHMDUTYpAIUH MOXKHO TIOCTABUTH B COOTBETCTBHE YUCJIO, TAK UTO PA3HBIM
KoHMUrypauuam GyayT HOCTABIEHBI B COOTBETCTBUE PA3HbIE YUC/IA: JJld 9TOrO 3anyMepyeM croabisl udpamu 0, 1, 2,
u OGyJeM CYUTaTh, YTO OHM COOTBETCTBYIOT Hu(ppPaM B TPOUUHON cucTeMe cuucienusd. Jlajee 3amuiieM B i-10 HO3UIUIO
TPOUYHOrO YMCIa TY APy, KOTOPasdg COOTBETCTBYET CTEPIKHIO, HA, KOTOPBIA HACAYKEHO i-€ KOJBIIO.

XaHolicKUM paccTosgHrueM MexKIy ABYMs KoHburypanusamu OyneM Ha3bBaTh KOJUYECTBO IEPEXOI0B MEXKIY HUMU.
O6o3uauum ero han(i, j). Housrno, uro han(i,i) = 0, han(i, j) = han(j, i), han(i, j) < han(i, k) + han(k, j)

B mocienuaem ciiydae paBeHCTBO JOCTHTAETCA JJis KOHMDUTYDAIUii, KOTOPbIE MOTYT ObITh MOJIYYEHbI IPU KpaTdaii-
meM nepexo/ie oT i K j (B TakoM ciydae GyaeM rOBOPUTH, YTO K JIEXKUT MEXKIy § U j).

IMocunraiire han(10023,01123)

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

7. Coopra Xanotickoti bawnu ecaenyro. Ilycrs B 3amade o cbope XaHONUCKOHN DAIIHN PACIIOIOKEHNE KOJIEI HE M3BECTHO.
Bynem s3amuceiBath X1 ¢ momonikio maper (K, K j), KOTOpas MOKA3bIBAELT, C KAKOTO CTEPXKHS HA, KaKO# MepeHOCUTCS
KO/Ib1I0. Ecin Tako# mepeHoc MPOTHBOPETHT MPABHUJIAM, OyIeM IMPOMYyCKATh 3TOT X0a. MOXKHO /M BBITHCATH TAKYIO
TOCJIETOBATETLHOCTD XO/I0B, BBIMOJHEHHE KOTOPO MPUBEAET K TOMY, 4TO DarrHs OyaeT coOpaHa HA TPETbeM KOJIbIE?!
Kak TosbKo DallHst OKa3hbIBAETCS COOPAHHO, BBIMOJHEHNE XOIOB TTPEKPAIIACTCA.

Pemrenue: 3aHymepyem BCe BO3MOXHble KOHdurypaunm. Beinuwem nocnefosaTenbHOCTb XOA0B, CODMPAIOLLYIO NEPBYHO U3 HUX,

U MOCMOTPUM, B KaKYK MEPexofuT KaxkAas M3 OCTaBLuMXCs koHdwurypaumii. Nocne atoro Beinuwem xofbl, cobupatouine BTOpPYLO
KoHurypauuto (C y4éTom TOro, Kak €€ M3MeHWUa NepBasi NOCNEfOBaTENbHOCTD), N TaK Jasee.



