Tema 6. Anropurmbl Ha rpadax
6.4. OcToBHbBIE AepPeBbsI
6.4.4. OcmogHnble Oepesbs opueHMupoOBAHHLIX 2paghos

OueBHIHO, OCTOBHOE epeBO (J1ec) oprpada sSBISETCS OPUSHTUPOBAHHBIM. PacCMOTpEHHBIE BBIIIE aJITOPHTMBI
IOCTPOCHHUSI OCTOBHBIX JI€PEBbEB HEOPUEHTHPOBAHHBIX IPa)OB MOTYT HAXOAUTH OPUCHTUPOBAHHBIE OCTOBHBIC Je-
peBbs 1 A oprpadoB. [1aBHOE OTIAMYME 3aKIOYACTCS TOIBKO B TOM, 4TO pedpa (ayru) oprpada mpoXoasTcs B
COOTBETCTBHU C X OPUECHTALIUCH.

3amaya yCIOKHIETCS, eClIM He0OOXOIMMO HE TOJBKO IMOCTPOUTH OCTOBHOE AEPEBO, HO M Pa3OMTh MHOXKECTBO
pebep oprpada Ha kiaccel. Ecinu mouck B riiyOMHY B HEOpUEHTHpPOBaHHOM rpade pasOuBaeT ero peOpa Ha aBa
kJacca (pedpa oCTOBHOTO JiepeBa u o0paTHbIe pebpa), To B oprpade pedpa (yru) pa30OMBarOTCs Ha YeThIpe Kiacca.
HenpocmotpenHoe pedpo (V, W), BcTpedaromeecs, Korjaa npolece MoucKa B IIyOMHY HaXOIUTCS B BEpIIUHE V,
MOJKHO KJIACCU(UIIMPOBATH CIICIYIOIIUM 00Pa30M:

1. Beprimaa W errie He mpoitaeHa. B atom cityuae (V, W) — pebpo depesa, vyliiee K HOBOH BEpIIIMHE.

2. Bepmmaa W yrke Obl1a npoiiieHa:

a) ec W motromok V B DFS-nepese (a He B oprpade), To pedpo (V, W) Ha3bIBaeTCs npsamsim pebpom, T. €. Ipsi-
MBbI€ pedpa UAyT OT MPEAKOB K IOTOMKaM, HO He SIBIISIIOTCS pedpaMu JiepeBa;

0) ecmu W nipenok V B DFS-nepeBe, To pebpo (V, W) Ha3bIBaeTcs oOpamubim pebpom, T. €. o0paTHbIE pedpa
UAYT OT IOTOMKOB K IIPEJKaM;

B) €clii V U W He SIBJISIFOTCSl HU MTPeJIKaMu, HU MOTOMKaMu JIpyT napyra (HecootHocuMbl) B DFS-nepese, To pe6-
po (V, W) Ha3BIBAETCS HonepeyHviM peopom.



Kak u B cinyuae nmoctpoenus DFS-nepeBa ans HeopueHTHpOBaHHOTO rpada, 4ToObl OTINYATH PA3HbIC KIIACCHI
pebep, HEOOXOAMMO HCIOJIB30BaTh HYMEpALHUIO HCCICIYEMbIX BEPIIMH C MOMOINBIO 3eMeHToB num (V). Pebpo
(v, w) mpur num (W) > num (V) siBisieTcst 6o pedbpom aepesa, 1100 mpsMbiM pedpom. B mporiecce moucka B riryou-
Hy pa3mu4uTh 3TH pebpa mpocto — pebpo nmepeBa Bcerna BemeT K HOBOM BepmmHe. Pebpo (V, W) mpm
num (w) < num (v) siBsiercst 160 0OpaTHBIM, JIHOO morepedHbIM pedpoM. Kputepuit ux OTINYMs OCHOBAH Ha Clie-
JYIOILIEM CBOWCTBE MOMCKA B IIyOMHY: €CIIM K MOMEHTY paccMOTpeHus pedpa (v, w) num (w) < num (V), Ho ele He
BCE MCXOJIIHE U3 W pedpa nccienoBansl (IIPOCKaHUPOBAHBI), TO 3TO O3HAYAET, YTO W SBJIIETCS KOPHEM HOIEpe-
Ba, KOTOPOE COJEPYKUT BEPIIUHY V, T. €. V — MOTOMOK W. Takum o6pazom, pedpo (V, W) mpu num (W) < num (v) siB-
nsieTcsi OOpaTHBIM PedpoM, €ciii BEepIIMHA W ellle He MOJHOCTHIO MPOCKaHWPOBaHAa K MOMEHTY aHalu3a pedpa
(v, W), B IPOTHBHOM CJIy4ac — MOMEPEUHBIM PEOPOM.

HeobOxomumo otMeTuTsh emie ogHy ocobeHHocts DFS-mepeBa mis opuenTnpoBaHHBIX rpados. OHa 3akmoya-
eTcs B TOM, 4TO B 00LIEeM citydae, Jaxe eciiu oprpad ceszeH, ero DFS-gepeBo MoxeT ObITh HECBAZHBIM, T. €. DFS-
JIECOM.

Oprpad, 3agaHHBI CTPYKTYPOH CMEXHOCTH, U OCTpOeHHbIN u1a Hero DFS-nec mpencrasiensl Ha puc. 6.6.
PebOpa nepeBa n300paskeHb! CILIONTHBIMY JIMHUSMH, a IIpovre pedpa — MTpUXoBbIMHU. Unciaa okono pebep mokasbl-
BAaIOT MOPSZOK UCCIeI0BaHus pebep Mo 3aAaHHON CTPYKTYpe CMeKHOCTH. Kak BUIHO W3 PUCYHKA, JUIS CBS3HOTO
oprpada mosyueHHblii DFS-1ec HecBA3HbIN U COCTOMT U3 JBYX JIEPEBbEB: JepeBa ¢ BepiunHamu a, b, ¢, d, e (ko-
penb @) u aepesa ¢ BepmmHamu f u g (kopens f). Pebpo (b, @) obparHoe, pebpo (a, €) npsimoe, pedpa (d, ¢), (f, b),
(f, ), (9, d) u (g, €) — monepeunsIe.
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Puc. 6.6. OctoBHblii Jiec oprpada:
a — oprpad u ero CTpykTypa cMexHoctu; 6 — DFS-nec oprpaga

IMpouece moctpoerusi DFS-nepera (iteca) T = (V, Er) ans opuentuposannoro rpada G = (V, E) ¢ pazouernem
pebep rpada Ha yeThIpe Kiacca mpejacraBicH anroputMom 6.9. B otnuuune ot anropurma 6.3 mocrpoenust DFS-
JiepeBa Uil HEOPUEHTHPOBAHHOTO Tpada, B HEro J00aBICHBI AIeMeHThI Scan (V) aiist Beex V € V, 4To0bl 0TMEYaTh,
MOJTHOCTBIO TIPOCKaHUPOBaHA BEPIIMHA V WIIM HET. DIIEMEHTaMH MHOXECTB Er m Ec sSBIAIOTCS COOTBETCTBEHHO
npsiMbIe U roriepeyuHbie pedpa. OYeBHIHO, YTO BpeMEHHas CI0KHOCTDh anropurtma pasHa O (|V | + |E|).



num(x) <0
for xeV do {scan(x)(—true
i<0
ET (—EB (—EF (—EC «—J
for xeV do if num(x)=0 then DFSTO(x)

procedure DFSTO(v)

i+l

num(v) < i

for we Adj(v) do

if num(w)=0
/I (v, w)—pebpo nmepeBa
then ET < ET U{(V, W)}

DFSTO(w)

else if num(w)>num(v)
/I (v, w) —ipsiMmoe pebpo
then {EF <« Ep U{(v,w)}
else if num(w)<num(v)andscan(w)
then /I (v, w) —obpaTHOE pedpo
Ep < Eg U{(v,w)}
else /I (v, w) —momiepeuHoe pedpo
EC < EC \ {(V, W)}
scan(v) < false
return

Anroputm 6.9. I[Toctpoenue DFS-nepeBa aist oprpada
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