TEOPUA TPADOB



OCHOBHblIe MOHATUSA U onpeaeneHuUn
Teopumn rpados

Ha3pIBaThb e@epuiuHamu, a TMapel (Xi, Xj) — Oyeamu, €CIH OHHU

- JIB€ BEPIIHUHEI, OINpeendrlne pedpo HWIH AYyIYy, Ha3bIBAIOT
CMENHCHLIMIU,

- IBa pedpa, UMEroIHe OOV BEPIIHHY, HA3BIBAKOT CMEHCHBIMIL,

- BEpHIMHBI, OIpefensgromue pedpo (AYry), HA3BIBAIOT
UHYUOEeHIMHbIMU YTOMY Pedpy (ayre).

HaA3BIBACTCS OpUCHINUP OCAHHBIM WIH opepagom. OTHOIIEHUS MOPSIIKa B
rpade 3amar0TCa cmpenkamil.



OCHOBHblIe MOHATUSA U onpeaeneHuUn

Teopumn rpados

ITpumep 1.

OrmicaTh MaTeMaTHIeCKH JaHHBIH oprpad.

Peuenue
X={x1.x2.x3}, T=T(x1) u T(x2) o T(x3), T(x1)={(x1,x2),(x1,x3)},
I(x2)={(x2,x3)}, T(x3)=2 , I={(x1,x2),( x1,x3), (x2,x3)}.

PeGpo Ha3bIBaeTcs nemi€ii, €CIIH OHO 3aKaHUYUBAeTCA B OIHOMH
TOH K€ BEPIIHHE.



OCHOBHblIe MOHATUSA U onpeaeneHuUn

Teopumn rpados

Eciau XoTs Obl 0JHY mapy BepmuH rpada /” coeIUHIIOT HECKOIBKO

..........................................................................................................................................

BepmmHy rpada /' Ha3bIBAKOT u30.1UpOGAHHOI, €CIH OHa He
HHIIHIeHTHA HU OJHOH BEPIITHHE 3TOro rpada.

I'pad I’ Ha3pIBaeTCAd noaHbiM, €CIH Kakaas Ilapa ero BepIIHH
coequHeHa peOpoM. Eciau rpad /' He uMmeeT pedep, TO Takoil rpad



OCHOBHblIe MOHATUSA U onpeaeneHuUn

Teopumn rpados

Onepanun Hag rpadgamn

Onpenenenne. Ilepeceuenuem tpadoB I1(X1,E1) m I2(X2.E2)
Ha3piBaeTcad rpad [4(Xs,Es) ([4= I1~12), Takoii 4uTto0 Xa= X1~ X2,
Es=E1~ E2.

Onpeaenenne. ['pad /5(X5,E5) Ha3bpIBACTCA KOIbYEGOl CYMMOI
rpadoB 11(X1,E1) u I12(X2,E2) (I5= I1@l2), ecau OH IIpeACTaBISeT
co0ol rpad, He UMEIOIIHI H30JIHPOBAHHBIX BEPIITHH U MOPOKIECHHBIH
Ha MHOecTBe pedep Es= E1®@FE2, TO €CThb COCTOHT TOJIBKO H3 pedep
IIPUCYTCTBYIOIINX B /1 WM B /2, HO He B 000HX I'padax 0 JTHOBPEMEHHO.



OCHOBHblIe MOHATUSA U onpeaeneHuUn
Teopumn rpados

IToctpoure: I1ul2,11~12, 11012.
Peutenue
X o X2
C]D C3
X X3
Cs




OCHOBHblIe MOHATUSA U onpeaeneHuUn

Teopumn rpados

Onpenenenne. I'padp T(x.E)] Ha3pIBaeTCI JIOMOJTHEHHEM

nexoEoro rpada IX.E), ecmu pedpo (€i€) € E S(e,e) & L.
X2




MaTpuubl rpados

Jna mnpencraBiaeHus rpagoB B mamMatd SOBM  HCIOIB3VIOT
MAaTPHUIIBI.
Matpuna mHIEgeHTHocTH. PaccMoTpuM rpad I Oe3 meTensb,

A=[a;] rpada I umeeT n cTpoK (IO OTHON Ha KaXKIyI BEPIIHHY) U

CTOJIOLOB (II0 OTHOMY Ha KakKIyko IyTy). |

1,ecnu j — g gyra UHIUIEHTHA i — ¥ BepUIMHE U UCXOJUT U3 HEE;
ajj = —1,ecau j — g Ayra UHIUJIEHTHA 1 — U BeplIXHEe U 3aX0/IUT B HEE;
0,ecnu j — g Ayra He UHUMUAEHTHA | — ¥ BEepLUUHE.

JI111 HeOpHEeHTHPOBAHHOTO rpada /™
. {1, eCJi1 ] — e pebpo UHLMAEHTHO i — ¥ BEepLIUHE;
. 0, uHauve.



MaTpuubl rpados

IIpumep 3. Jlng 3agaHHOro rpada IOCTPOUTH

MHIIIEHTHOCTH.
X2
A
'x4
Pewienue
e, € €3 €, €5 €z ey
X1 11 1 0 0 0 0 07
A_Xz -1 0 -1 1 0 0 0
X3 0 -1 1 0 i | 1 0
X4 0 0 0 -1 -1 0 -1

Xs L0 0 O O o0 -1 1-

MaTpUILy



MaTpuubl rpados

HE UMEIOINI MapawienbHbIX JVI, OMpelIeNeHHblil Ha 71 BepIInHAaX.
Marpunein cme:xHoctn M=[mij] rpada I Ha3bIBaeTCA MaTpHLa IOpsIKa
1 X1, BIEMEHTHI KOTOPOI ONPENEIIAIOTCA CIEAVIOMUM 00paszoM:
~( l,ecnu (x;,%) €E;
mi]- =
0, B IPOTUBHOM CJIyYae.



MaTpuubl rpados

IIpumep 4. Jlna 3agaHHoro rpada IIOCTPOHTH MAaTPHILY

CMEXHOCTH:
e()O X1 o > <3
(&) C4
& C3
X X4©es
Peuuenue:
Xi. X3 Xz X
X1 1 0 1 O
M=Xz2 |1 0 0 O
X3 |0 0 0 1
X¢ 10 1 0 1]
Ecniu rpad I(XE) COIEPKHT rapajieIbHBIE

OPHEHTHPOBAHHbIE pedpa, TO 3IEMEHT Iij MaTPHIBI CMEKHOCTH M

Takoro rpada paBeH CyMMe YHCEI OPHEHTHPOBAHHBIX pedep, HAYIIHX
H3 B (WIH YHCEI HEOPHEHTHPOBAHHBIX pebep. COSAHHAIINHX 3TH
BEPIIHHEI).



HEOPUEHTUPOBAHHbIE T'PADbI

I'pagp G(V, E) cOCTOUT M3 HENMYCTOr0O MHOXKECTBA BepUIHH V H
MHOKecTBa pedep E. Kaxnoe pedbpo coeaunsier napy BepuivH. Eciau
pebpo coeanHseT BepuiMHbl V| H V>, TO roBopsaTr, 4Tto pedpo E u Bep-
WHHLI V; 1 V,; uHnuaenTHbI. CreneHnpio d(v) BEpIIHHbI v Ha3bIBACTCS
KOJIMYECTBO peOep, HHUHACHTHBIX 2TOH BEPLIHHE.

O0Go3HaueHHe: p — 4HUCII0 BEeplUHH rpada, q — 4ucio pedep.

MarTpHua CMeKHOCTH — 9TO KBaJpaTHasi MaTpHlla pasMepa pxp,
rae

M (1 ){l. €CJIi uMeeTcst peOpo, COSAMHSIONICE BEPIIUHBI v, U v,,
= 0, B NpOTHBHOM cCJly4ae.

Ipumep 10.1.

Vi Vi v, ‘.: v, v,
w9 1 0 1
¥ |1 o R ]
R A

v Vs Ll 2B

I'vad MaTnuiia CMexHOCTH



HEOPUEHTUPOBAHHbIE T'PADbI

MapmpyTroM B rpadge Ha3bIBaeTCsi 4epeayrolascs I0cie10Ba-
TEJILHOCTh BEPILIUH U pedep, B KOTOPOU JII00ObIE JBa COCEIHUX IJIe-
MEHTA UHIUICHTHBI.

MapumpyT Ha3bIBa€TCs 3aMKHYTBIM, €CJIH OH HAYUHACTCS U 3a-
KaHYUBAECTCS B OJIHOM BEPLINHE, B IPOTUBHOM CJIY4ae — OTKPLITHIM.

Lens — 3T0 MapuIpyT, B KOTOPOM HET MOBTOPSIOMIUXCS pedep.

IIpocToii HenbI0 HA3bLIBACTCA MApUIPYT, B KOTOPOM BCE BEpIIH-
HbI U peOpa pa3InyHbl, KPOME, MOXKET ObITh, [IEPBOM U MMOCIIEIHEH.

Lukia — 3aMKHYTas LENb.

[IpocThIM HMKJIOM HA3bIBACTCS 3aMKHYTas [IPOCTas LEIb.

Paccrosinuem Mmexay sepmmHamu U v V HasbiBaeTcs JIMHA
KpaTyaulleH Henu, CoOeAUHIoNEeH BepiuHbl U 1 V.



HEOPUEHTUPOBAHHbIE T'PADbI

HaxoxaeHue paccrossiHua mexay sepuwumvHamm U n 'V

1. PazmeTuM BEpUIMHBEIL:

a) sepminHy U noMeTuM HyJ1eM;

0) eciim Ha HEKOTOPOM IIare pasMeTrkd HMerTcs BepmMHbl Uj,
[MOMEYEHHbIC YHUCJIOM ], TO BCE €IIE HE NNOMEYEHHBIE BEPIIHHbI, CMEXK-

Heie ¢ U;, nomeuaem yuciaom j+1;

B) KaK TOJIBKO BEpIIMHA V OKaXKeTcs IoOMEYeHa, pa3MeTKa Ipe-
Kpalaercs.

2. CtpouM KpaTyaniuylo LEelb, COSAHHAIONYIO BepuinHbl U n V.

IIpumep 10.2. HaiineMm paccTossHHE MEXKAY BEPLIHMHAMH

Paccrosinue paBHoO 6.



HEOPUEHTUPOBAHHbIE T'PADbI

[Tox onmepanmeli yaajeHusi BepuiHHbI U3 rpada G noHumaercs
ornepanus, 3aKJII04aroniasicsi B yJ1aJIcHUH HEKOTOPOM BEPIIUHLI BMECTE
C UHLIUJACHTHBIMH €l peOpamMu.

Onepanus yaajgenus pedopa us rpada G 3akirodyaercs B yjale-
HHUH COOTBETCTBYIOLIEH Mapsl U3 £, NIpHU 3TOM BEPLIMHBI COXPaHIIOT-
Csl.

Bepuminna rpada Ha3bpIBaeTcs pasaeisiionieil BeplIHMHOMH (TOo4-
KOH COYJICHEHHH ), €CJIH €€ yJaJICHUE YBEIIMYHUBACT YHUCIIO KOMIIOHEHT
CBSI3HOCTH.

MocTt — pedpo, yaaleHHue KOTOPOro yBEJIWYHUBAECT YHUCIIO KOMIIO-
HEHT CBSI3HOCTH.

Ipumep 10.3.

e,, ¢, — MOCTBI,
v, — TOYKH COYJICHCHHUS.

V5 Ve s Vas



HEOPUEHTUPOBAHHbIE T'PADbI

MeToauka BblaeneHmnss KOMMOHEeHT CBA3HOCTU

IIpumep 10.4.
[lycTs rpad 3agan maTpHuLe CMEXKHOCTH:

b

c

d

e

I

h

g
h

CocraBum BCIIOMOTIaTCJIbHYIO 1‘86.’]”[1)/2

1
0
1
0
0

0
0

0
1
0
0
0
1
0
0

0
0
0
0
1
0
1
0O

0
0
0
1
0
0
1
0

e B
N N

0
0

0
0
0
0
0
1
0
0

a b c d e f Py h
| 2 3 0 0 3 0 -4

BepumimHy ¢ noMeTHM €AHHHULICH.
BepminHbl, CMEXKHBIC C @, TOMETHM YHuciIoM 2 (D).

BepumiuHbl, CMEXHBIE ¢ b M €lle HE NMOMEYCHHBIC, TOMETHM YHC-
aom 3 (c, /).



HEOPUEHTUPOBAHHbIE T'PADbI

BCpLUHHbl. CMCIKHBIC C C H / H ClUIC HC NNOMCYCHHBLIC, IMTOMCTHM

yucyiom 4 (h).

Ha sTom npouecc oOpbiBaeTcs, Tak Kak ¢ BEPLIMHOH /i CMEKHA
TOJILKO BEPIIMHA f, HO OHA YK€ [OMEYEHA, M0JIy4aeM MEepBYyIO0 KOMIIO0-
HEHTY CBSI3aHHOCTH: a, b, ¢, [, h.

PaccMOTpuM OcTaBIIMECS BEPLIHHBI.

Bepumny d noMeTuM eAHHHLICH.
C BepUIHHOI d CMEXKHBI BEPIIHHBI € H g, TOMETHM HX YHCIIOM 2.

[losryyaem BTOPYIO KOMIIOHEHTY CBSI3HOCTH: d, ¢, .

d |e

o g

NMonHble rpadbl
IMTostHbIM Ha3bIBaCTCH l‘pa(l). B KOTOPOM KaxKJas Ilapa BCpUIHH CO-

€/IMHEHA peOpoM.
Obo3Hauenue: K, .



HEOPUEHTUPOBAHHbIE T'PADbI

OBeyanonbHble rpadbl

JAByaoasuwiii rpag — 510 rpap G (V, E), Takoii, 4T0 MHOKECTBO
V pa30uTO Ha JBa HENEPECEeKAIWUXCH MHOXKECTBA V| H V>, NIpHYEM
BCAKOE peOpo 13 E MHUMICHTHO BEpIIUHE U3 V| U BEpLIHHE U3 V)
MuoxectBa V, # V, Ha3bIBAIOTCA A0JSIMH JBYA0JIBHOIO rpada.
Ecnu aByonbHelH rpad coaepkutT Bce peédpa, COCAMHSAIOLIHE
MHOKecTBa V| ¥ V,, TO OH Ha3bIBACTCA MOJHBLIM JABYAOJIbHBLIM I'pa-
dom.
O06o3nauenue: K,,,,, ra¢ m — KOJIHYECTBO BEPLIHH B J10/1€¢ V, , n -
KOJIMYECTBO BEPLLIMH B J01e V) .



HEOPUEHTUPOBAHHbIE T'PADbI

MeToauka npoBepku rpada Ha ABYAONbHOCTb

. BeiOepeM o1Hy U3 BEPIIMH M TIOMETHM €€ 3HAKOM «+».
. Bepém yke noMedeHHYI0 BEepLIHHY X; U [TIOMEYAeM BCE CMEXK-
HbIC C HEH M elE HENMOMEYECHHBIC BEPIUMHBI 3HAKOM, ITPOTHBOIOJIOXK-
HbIM TOMY, KOTOPLIM nomedeHa BepuinHa X;. [Ipoaosmkaem a1y one-
pauMio 10 TeX rop, noka He Oy1yT NOMEYEHbl BCE BEPIIHHBEI.

3. Ecnu kaxiaoe pedpo COCAMHSIET JABE BEPUIMHBI, ITOMEYECHHbLIC
NPOTHBOINOJIOKHBIMH 3HaKaMH, TO rpad asyaosneH. Eciau nainercs
pedpo, COCAUHSAIONICE BEPIIMHBI, TOMEYECHHBIC OJMHAKOBBLIMH 3HAaKa-
MH, TO rpad He JABYI0JICH.

DN e

IIpumep 10.5.
SR

4

="+ rpad aABy0JICH.

+ ~ +

= - rpad He ABY0JIEH.



HEOPUEHTUPOBAHHbIE T'PADbI

JunepoBbl rpadbl

Ecim rpad mmeer LMk, coaepkamuii Bce pedpa rpada no oaHo-
My pa3y, TO TaKOW LMK/ HA3bIBACTCS JHJIEPOBLIM LHKJIOM, a rpad —
IHJIePOBLIM rpagom.

MeToauka HaxoXaAeHUA 3UNepoBa LUMKNa B 3UNEepoOBOM
rpacde

. YOeauMcss B TOM, 4TO rpad sBISETCS IHICPOBBIM (CTEIECHH
BCEX BEPLUHH YETHBI).

2. HaunHas ¢ npoM3BOJILHOM BEPIIMHBI, CTPOUM LEIb, YA
péOpa U 3anoMHHas BEPIUUHBI, MTOKA HE NPUAEM B TY K€ BEPIIHHY, C
KOTOPOH HayaJIu.

3. bepém cieayonyo BEpUIMHY M NPOAOJIKAEM IPOLECC, IOKa
He OyayT yaaneHsl Bce pédpa.

4. OObeAMHSEM MOJIYYEHHBIE MTOCJICA0BATEIILHOCTH B OJIHY.



HEOPUEHTUPOBAHHDbIE

d(a)=d(d)=2
d(b)=d(c)=d(e)=d(f)=4 — rpad >iisiepoB

o

b ¢ G
0% o2 T .
> e d a /d  a - d
Y 4 :" b o é / o T PR —— ¢ >
£ e 3 e £ e
abfa bceb cdefc

abcebfa

abcdefcebfa

MAaMUNBLTOHOBLI LIMKINbLI
Eciu rpad ummeer nmpocCcTroi LMKII, COJACpIKalllUi BCE BEPIIHHBI

rpada (o oaHoMy pa3sy), TO TAKOH LMKJI HA3bIBACTCA raMHJIbLTOHO-

BbIM, a4 l‘pa(b — FNAMHJIBTOHOBLIM.



OPUEHTUPOBAHHbIE T'PADbI

OpuenTupoBanubiM rpadom (vum oprpadom) HaA3BIBACTCH
rpad, B KOTOPOM 3JIEMEHTAMH MHOKECTBa pEOEp SABIAIOTCS YIIOPSIA0-
YEHHBbBIC Iapkbl.

B oprpade as1eMeHTBl MHOXKEeCTBA V — y3J1bI, @ 2JIEMEHTHI MHOMKE-
crBa £ — Qyrm.

IMoaycrenens Mcxoaa « (v) — 4HUCIIO AYyTr, HCXOJSIIIMX M3 BEPILLIH-
HbI V.

IMoaycrenens 3axoaa d (V) — 4HUCIJIO YT, HCXOASIIMX B BEPIIH-
HbI V.

MCTOYHHMK — BEpPIIHHA, MNMOJIYCTEIECHb 3axo/Jla KOTOPOH paBHaA HY-
JT1O.

CTOK — BEpILIMHA, IMOJIYCTEIECHb HCXO0/J1a KOTOPO paBHaA HYJIIIO.

Cnoco©6bl 3aganunsa oprpada

1. I'pacdhuueckuii cnocod. Y3usl oprpada uzodOpakaroT TOYKaAMH, a
AYTH — CTPEJIKAMH.
2. MarpHuiia CMEXXHOCTH — KBaJlpaTHasi MaTpulla pasMmepa p X p,
rjae
M[i, j]1= [ 1, ecniu uMeeTcs Ayra ¢ HAYAJIOM B y3JI€ v, H KOHLIOM B y3JI€ v
{0. B [IPOTHBHOM CJi1y4ac.

i



OPUEHTUPOBAHHbIE T'PADbI

['pad: [lonycrenenun ucxona u 3axojaa: MarpHua CMEXKHOCTH:
1 d (v,)=1, d*(v,)=1 v, Vv, V3 v,
d(v,)=2, d*(v,)=1 v, (O 1T 0 0
d (v,)=0,d*(v;)=2 v, |0 0 1 1
vy d(v,)=2,d" (v,)=1 v, [0 0 0 0
v 1l O 1 ©

MapwpyTbl, NYyTU, KOHTYPbI

MapumpyT — yYepeAylolasscs IoCcae/10BaTeIbHOCT Y3JI0B U AT
Vos €5 Vis «-s €,5 V,, B KOTOPOH Ka¥KJ1asi Iyra e, €CTh Jyra ¢ Ha4ajloM B
y3J1€ v,, 1 KOHLIOM B y3JI€ v,.

[IyTh — MapuipyT, B KOTOPOM BCE JIYTH Pa3/IHYHbI

3aMKHYTBIM Ha3bIBalOTCS MapUIpPyT, B KOTOPOM IIE€pPBBLIC U I10-
CJICAHUE Y3/Ibl COBMAJAIOT.

KoHTyp — 3aMKHYTBIH Iy Th.



OPUEHTUPOBAHHbIE T'PADbI

OdocTmXKnmMmocTb

Bepumiuna v, B oprpade G AOCTHZKHMA U3 BEPLIHHBI v,, €CJIH CYy-
HICCTBYET NYTh U3 v, B v, .

OTHOLIEHHE JOCTHXKHMUMOCTH MOYKHO I[IpPEACTaBUThH KBaJApaTHOM
.\lannueii pasMCpa p X p, rac
T [i, /)= {l. €CJIM BEPUIHHA v, JIOCTHXKHMA U3 BEPUIHHBI v,

0, ecniu BepmIMHA v, HE JIOCTHKHMA M3 BEPIIHHBI v,

BepmiuHsl v, M v, CHJIBHO CBsi3aHbl B oprpade G, eciM cyuiecT-
BYET IIYTh H3 v, B v, H U3 v, B v,

Eciu Bce BepumHbl B oprpade CHIBHO CBsizaHbl, TO oprpad Ha-
3bIBACTCS CHJIBHO CBSI3HBLIM.

Komnonenrs! cuiibHOM cBs3HOCTH (KCC) oprpada G — 510
€ro MakCHUMaJibHbI€ CHJILHO CBsI3aHHbIC noArpadsl.

Kaxxnass BepummHa oprpada npuHauiekur Toabko oaHon KCC.
Ecnu BepuiMHa He CBsi3aHa C JAPYIrMMH, TO CHMTAEM, 4YTO OHA cama 00-
pasyer KCC.



OPUEHTUPOBAHHbIE T'PADbI

I'padpom I'epua naszsiBaercs oprpad, KOTOpPbIH MOJy4aeTCs CTs-
ruBaHueM B 0J1Hy BepuinHy Kaxaoi KCC oprpada G.

17 e N le
( ay / o) l
l‘:r)A W [ / " \ ‘
7~ )]
'\ // i ) "‘\ ) A o ————93
// / \\\
2 N N\ \%/
Ma'l‘puua JOCTHKHUMOCTH:
a b ¢ d e / g
a 0 0 0 0 0 0 0
b 1 1 1 1 1 1 1
& 1 1 1 1 1 1 1
d 1 1 1 1 1 1 1
e 0 0 0 0 1 1 1
7 0 0 0 0 1 1 1
g 0 0 0 0 I I 1




OPUEHTUPOBAHHbIE T'PADbI

IunepoBbl oprpadbi

JilyiepoBbIi KOHTYP B oprpadge G — 9T0, KOHTYp, B KOTOPOM Ka-
KJ1as ayra oprpada BcTpeyaercs pOBHO 110 OJIHOMY pasy.

Oprpad HaspiBacTCs MJIEPOBLIM, €CIIH B HEM €CTh IHIICPOBBIi
KOHTYP.

Teopema. Cs3ublii oprpad 2HiIepoB TOrja U TOJLKO TOrja, Ko-
rja y KaxJI0H €ro BEpIUHHbI MOJYCTENEHb HCX0/Ja paBHa I0JIyCcTere-
HH 3ax0/1a.

FfamunbTOHOBLI oprpadbi

Oprpad Ha3pIBaCTCS raMHJIbLTOHOBBLIM, €CJIH B HEM CYLIECTBYET
KOHTYpP, BKJIIOYAIOIHUH KaK/AYyI0 €ro BEpLIHHY 110 OJAHOMY pa3y (KOH-
TYpP Ha3bIBACTCS raMUJILTOHOBBIM ).



OPUEHTUPOBAHHbIE T'PADbI

MeToauka HaxoOXAeHUA raMunbTOHOBA KOHTYypa (NOUCK
C BO3Bparamm)

ae. b

e d
b (2

CocraBuM BcrioMorartebHylo Tabauny. B kaxiaom crondue tad-
JIMUBI TIEPEYUCIIHM BEPLIMHBI, CMEKHBIC M3 JaHHOM.

a

b

d

()

b

¢ .
(l

a

d

f

d

a

b




OPUEHTUPOBAHHbIE T'PADbI

[TocTpouM raMuJIbTOHOB KOHTYP.
l. a.
2. ab (BO3bMEM BEpLIMHY U3 CTOJIOLA @).
3. abc (BO3bMEM BepLIMHY U3 cTondua b).
4. abcd (BO3bMEM BEPUIMHY K3 CTOJIONA C: @ B3STh HE MOXKEM, I10-
aTOMYy OepéM d).
5. abcedf (u3 crondua d 6epém f).
6. abcd (13 cronbua f He MOXKEM HUYETrO B3STh, BO3BPALIICHHE).
7. abc(B cTondue d HEeT BEPIIMHBI 11OCJIE f, BO3BPALLICHHUE).
8. ab (B cTonbLe ¢ HEeT BEPIUMHBI 110C)IE d, BO3BpALLCHHE).
9. abe (u3 crondua b 6epéM BeplINHY €).
10. abec (13 crondua e 6epéM BEPLLUHHY C).
1. abecd (13 cronbua ¢ HE MOXKEM B3STh a, 110ITOMY OepéM d).
12. abecdf (3 cTonbua d 6epém f).
13. abecdfa (B cTrondue f ecTb BEplLIHHA Q).
14. abecdfa — raMUIBTOHOB KOHTYP.



OPUEHTUPOBAHHbIE T'PADbI

OpueHTUpOBaHHOE AepeBo

OpHeHTHPOBAHHBLIM JIepeBOM (MJIM Op/JepeBOM) Ha3bIBacTCH
oprpad co ciaeayromMMH CBOUCTBAMH:

|) cymecTByeTr €IMHCTBEHHBIH y3€l (KOpeHb), IOJyCTEeNeHb 3a-
X0/1a KOTOpPOro paBHa HYJIIO;

2) NoNyCTENEHb 3aX0/1a BCEX OCTAJILHBLIX Y3JI0B paBHa |;

3) Kax /bl y3€J1 JIOCTHKHUM U3 KOPHS

bunapuoe aepeBo — 3TO AEpEBO, IOJYCTEIEHL HCXO0/1a Kaxk/I0H
BEPLIMHBLI KOTOPOro He 0oJjiee ABYX.



OPUEHTUPOBAHHbIE T'PADbI

KoaupoBaHue OMHapHbIX AepeBLEB

B koxe OunapHoro aepesa GuUKCHpyercs “pazMedyeHHast CTEIECHb
Kaxxaoro ysiua (0 o3nayaer, 4To 3TO JIMCT, | — ecThb jeBas CBSA3b, HO
HET NpaBoH, 2 — €CThb NpaBasi CBA3b, HO HET JIEBOMH, 3 — ecTh 00€¢ CBH-
31). Bce y3ibl mojuiepeBa AaHHOrO ys3jia pacrojlaralorcsi BCJE 3a
3TUM y3710M. Ecin y gaHHoro ysna ectb 00€ CBsi3M, TO CHayaja pac-
CMaTpPUBAEM JICBYIO CBSA3b.
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[. [TocTpoUTH MAaTpHULy CMEKHOCTH JUIS JaHHOTO rpada:
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