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,Z[OMa.IJ_IHee 3aJaHue

1. Kak momaucduiuposars ajaroputm PJioiiga- Yopiiesia, 9ToObl OH HAXOJUJI HE TOJIBKO JJIMHBI
KpaTJailnx myTeil MexK/Iy BCEMH IIapaMU BEPINNH, HO U CAMM IIyTH?

2. Kak wucrosib3yst BbIXOJIHBIE JTaHHBbIe ajropuTMa PJioiiga- Yopiiesia IpoBepuTh, 9To B rpade ecTb
IIUKJT OTPHUIATEIHLHOIO Beca?!

3. B opuenTHpOBaHHOM B3BEIIEHHOM rpade eCTh POBHO OJTHO pebpo (u — v) ¢ OTpUIATEIbHBIM
BecoM. Onmcarb 3hHEKTUBHBIN AIrOPUTM HMOMCKA KPATUANIIETro MyTH MEXK/Ly 3aJ[aHHOI Mapoif
BepiuH (a,b) — BXOJ 33/a90: MATPUIlA BECOB U BEPIIHUHBL a U b.

4. B Tnase 2 [JIIIB] (pasmen 2.5) npuBenén aaroput™m lllTpaccena s yMHOMKEHMsT MaTPHIL
ciozkuocTbio O(nlos27).

1. OObsICHNTE ITOYEMY C €rO IIOMOIIBIO HeJIb3sl YCKOPUTH aJrOPUTMBI IIOMCKa TPAH3UTHBHOTO 3a-
MBIKaHUs (IIONCKa BEPIIUH, JOCTUKUMbIX M3 KaK/I0f BEPIIMHBI) U [IOMCKA KpaTJallliuX IIyTei,
OCHOBAaHHBIX Ha GLICTPOM BO3BeeHUN B cremnenb 10 O(n'°%27logn)?

Vkazanue: 6yneBa aarebpa {V,\} u rpornmdeckas aarebpa {min, +} He SIBJISIIOTCS KOJIbIAMH.

2. ITocTpoiiTe amroput™, KOTOpLIi Ha ocHOBe asroputMa [lITpaccena HAXOAUT MATPHILY TPAH3UTHB-
HOT'O 3aMbIKaHusA (a;; = 1 Tor/ia U TOJIBKO TOrJa, KOIJa j JOCTHKIMA U3 ) OITUMAJIbHEE, 9eM 3a
O(n®logn) u oleHUTE €ro CJIOXKHOCTD.

5. [Ipemyoxure O(|V|+ | E|) anropurm, KOTOpBIii HAXOAUT IEHTP JiepeBa (BEPIINHY, MAKCHMATLHOE
PaCCTOsIHIE OT KOTOPOI JI0 BCEX OCTANBHBIX MUHUMAJBLHO). JIOKazKUTE ero KOPPEeKTHOCTH U ONEHUTE
ACHMIITOTHKY.

6. Bepmmanbiv nokpbiTieM (vertex cover) rpada G(V, E) Ha3blBaeTCsi MHOKECTBO €r0 BepIINH
S C V, koTopoe COJIepzKUT XOTsi Obl OJUH KOHEIl KaxKj0ro pebpa rpada. IlocrpoiiTe auneitHbIi
AJICOPUTM, KOTOPBIH HAXOIUT MUHUMAJILHOE (110 YUC/Ty BEPIIUH) BEPIINHHOE MOKPBLITHE sl JepeBa
(BxOJT 3a1a4M).

7 [LWens 1.3.3]. Hanbr gse nociegoBarenbroctn x[1]...x[n] u y[1]...y[m] nenbx awmcedr.
[TocTpoiiTe anropuT™, KOTOPBI HAXOAUT MAKCUMAJIBHYIO JIJINHY II0CJIEI0BATETbHOCTH, SIBIIAIONIEHCS
IIO/IITOCIIE/IOBATEIBLHOCTBIO 06enx mocsieoBareabrocreil. Croxuocts anropurma O(nm).

8*. Bcroay naJgiee rpejmosiaraeM rpad opueHTHPOBAHHBIM U B3BelleHHbIM. Harra 3a1a1a B TOM,
9TO0 HAWTHU KpaTdailliime MyTH MeXK/Iy BCeMH IMapaMu BepIInH. MbI yzKe paccMOTPEH aJrOPUTM
@Jroiita—Yopiesia, oOJHaKo cefiyac mompodyeM pPeriuTh Ty Ke 3aady, UCIOJIb3ysl M3BEeCTHbHIE
aJTOPUTMBbI TTOMCKA KpaTHYalnX MmyTeil oT 3aJJaHHOIl BEPITUHBI JI0 BCEX OCTAJIbHBIX.

1. Ecyin Beca pébep HEOTPUIIATEIHLHBI, Mbl MOXKEM HCIIOJIb30BaTh ACUMIITOTUYECKH 0OJiee OBICTPBIi
ajroput™ /JleikeTpol

a) KaKoBa CJIOXKHOCTH BBITIOJHEHHs aJllOPUTMA “3allyCTUTh aJropuT™M JIefKeTphl 3 KazxKIoil Bep-
IITUHBL !

Ecnu ectb oTpunaresibabie pedpa Mbl MOZKEM BOCIOJIB30BaThCA ajaroputvMoMm Bennmana—Popia,
HO 3AITyCK €ro Ha KarKJIOil BepINHE JIaéT OYeHb MeJJIeHHbIi ajropuTM. [lompobyem ycoBepieHCTBO-
BaTh aJI'OPUTM JlelKCTPHI.

Hanpsamyro nenb3s Hu mpubaBUTH KO BCeM pEOpaM OJTHO YUCJIO, HU KJACTh B OYEPE/Ib C IIPUOPH-
TETOM BEpIINHY IOCJe pejlakcanun pedbpa

6) mouemy?
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2. IIycnb mam rpad mmeer He TOJBLKO B3BEHICHHbIE PEOpa, HO M B3BEIICHHBIC BEPIINHBI, KazKI0M
BEpIINHE U COMOCTABJIEHO JIEHICTBUTEHLHOE YUCIO0 ¢(V), KOTOPOe Mbl Oy/JIeM HA3bIBATH CTOMMOCTBIO
sepimnbl. [lycrs Bec pebpa (u,v) 3ro w(u,v). 3agaauM HOBYIO QYHKIMIO BeCOB pEbep

w'(u,v) = c(u) + wu,v) — c(v)

Torjia py BBIXOJIE€ W3 BEPIIMHBI MbI IJIATUM ¢(), IPU BXOJIE€ B BEPIIUHY MbI IIOJIydaeM 00paTHO
c(v).
a) lokazarh, 9T0 /jis JIIOOBIX JIBYX BEPIIUH U, ¥ KPATUANIIUI [IyTh MEXKJLy HUMH IIPH BECOBOI
GyHKIIMT w COBHAJAET ¢ KPaTJYalIuM IyTEM IIPH BecoBON (yHKImM w' MpHU JIIOOOM BBIOOpE
dyukIINNM C.

Urak, ecsim Mbl BbiOepeM (DYHKIHIO ¢ Tak, 4TOOBI Bee Beca w’' ObLIM HEOTpHUIATEBHBI (U
CJIEJTAEM 9TO JIOCTATOTHO OBICTPO), MBI CMOYKEM HCIIOJB30BATH aJrOpUTM JIefKCTphI U Oy IUTh

9P DEKTUBHBIN aJTOPUTM MTOUCKA BCEX KPATUANIIUX Iy Teil.
[IycTs BepiinHa s TaKOBa, 9TO BCE BEPIIUHBI I'pada JTOCTUKUMBI U3 HEE.

6) Jokazars, uro eciu c¢(v) = d(s,v), vae d(s,v) — Kparyaiiliiee pacCTOsTHUE MEXKJLy BEPIIMHAMUA S
1 U B UCXOJHOM rpade, To w' HeoTpunaTe/bHa Jjisd Beex pébep rpada.

Yro nenarh, ecan B rpade HET TAKOH BEPIINHBL S

B) Mouduiupyiire ncxomubiii rpad tax, 4TobbI st HEKOTOPON H3BECTHOMN BEPITHHBI BCE OCTATbHBIE
BEPIIUHBI OBLIN JOCTUKUMBI U3 HEE.

Ocrasioch JUIIbL CBECTU BCE IIaru BMeCTe:

r) IlosHOCTBIO ONUIIATE AITOPUTM TTIOUCKA KPATUYAMIIIX [y Tell MK Iy BCeMU MapaMi BepiiuH rpada,
JIOKazKATe €ro KOPPEKTHOCTD U OIEHUTE BPEMsI €10 paboThl. AJITOPUTM JI0JIzKeH paboTaTh KOPPEKTHO
Ha rpadax ¢ OTpUIATEe/IbHBIMUA PEOPAMU U JO0JI2KEH KOPPEKTHO COODIIATH O HEBO3MOXKHOCTH PEIICHUST
33/la4d B CJIydae HaJudus [MUKJa OTPUIATEbHON JIJIUHbI.

1) Momudunupyiite aaropur™ Tak, 9robbl OH KOPPEKTHO HCKAJ BCe KpaTdaiilline paccTosHus 6e3
OTpaHMYeHN Ha HAJMIHe IUKJIOB, a NMEHHO: eCJIN IIyTH U3 S B ¢ He CYIIEeCTBYET, aJITOPUTM BBITaeT
Ha 9TOi mape +00, eC/Id CyIIeCTBYeT IyTh U3 S 10 HEKOTOPOT'O IUKJIa OTPUIIATEHHON JITTHHBL U 1Ty Th
U3 3TOTO IUKJIA JI0 ¢, aJITOPUTM BBIJAET Ha 9TON mape —oo, NHa4Ye aJITOPUTM BbIJIAET KOPPEKTHOE
3HaYEeHNe KPATYalIero pacCTOTHUS.



