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1.7 Heopuerntupanu rpadpu. II'otnma. Cebp3anoct. On-
JIepOBU rpagmu

Haii-o6ma npencrasa 3a rpad, MoxkeM na mobuem, KaTO KOH-
¢urypanus OT JUHAU, KOUTO CBLP3BAT HAKOM TOUYKH. JluHuumre ce
mapuuat pebpa, a ToukuTe BbpxoBe Ha rpada (Pur. 1.7.1).

—v

$ur. 1.7.1

Onpenenenue 1.7.1 [lod rpad wue paszdbupame Hapedena 0d8olka
G = (V,E) om odse muoxmcecmea V u E, xamo V e xpatno, a E e
MHOHCECMBO 0M HeHnapedenu 080UKU, eaemenmu Ha V.

Enementure ma V ce mapuuat gsprose Ha (G, a Te3u Ha E pebpa
Ha rpada, npu ToBa 3a pebporo (a,b) KaszBame, 4Ue caspP38a BFPLO-
eeme a m b (ue e unyudenmno ¢ BbLPXOBETE ¢ U b), & BLPXOBETE G
u b ce mapuuar kpatiuwama wa pebpomo (a,b). Koraro mnsa Bbpxa ca
Kpafima Ha eqHO W CbU0 PeOpPO ce HApUYAT CscedHU.

Bposar ma pebpara, KOMTO Ca WMHIUIEHTHU C OANEH BPHX @
Ha rpada G ce Hapuya cmenen (8asenmnocm) Ha ¢ U ce DeNexRu ¢
deg(a).

Ha ®wur. 1.7.1 uma pebpo, K0eTO CBBHP3Ba €AUH U CHIMU BPbHX
caMm cbc cebe cu. TakbB BpbX Ie HapeueMm camocespaah. Hsarou
IBOWKM BLPXOBE CE€ CBBLP3BAT C MOBEUYE OT €IHO Pedpo, KaKTo € Ha
®ur. 1.7.1. TakuBa pebGpa ce Hapuyar napasesru (ycnopednu).

I'pad, B KouTo HAMA mapaJesHu pedpa U CaMOCBLP3aHU BbP-
XOBe ce HapU4da npocm zpaf.
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3a mpocture rpadu € B CAIA CIeTHATA 3aBACUMOCT:

B = 5 3 dex(a).

acV

Teopema 1.7.1 Bpoam wa esproseme a 8 npocm zpad, 3a xkoumo deg(a)
€ HEYEMHO, € YEMHO YUCAO.

Jloka3aTesicCTBOTO HA TEOPEMAaTa Ce IMOJydaBa OT TOPHOTO pa-
BEHCTBO U OT TOBa, 4e », . deg(a) e werHo umcio. U

Emnve Bpbx a ce mapuwua uszoaupan, axo deg(a) = 0 u xpaen,
ako deg(a) = 1.

Herka G = (V,E) u G, = (V1, E1) ca nBa rpaga. Torasa G, ce
Hapu4a nodzpad vHa G, ako Vi, CV u Fy C E.

Bceaka pemuna OT BUIA t = G, L1, 01, L2, ..., G 1, %], A], KHAETO
a; €V, z; =(aj,a;—1) € E ce mapuua nsm c dsaxmcuna |, cbenuas-
Balll BbPXOBeTe Gy U a;. AKO ap # @, TOU ce HApUYA 0MEOPEH, a
B OPOTUBHUA Clydail zameopen. IIbT, Ha KOliTO BCcmukm pebpa ca
pasnuuau ce Hapuda npocm nsm (Pur. 1.7.2a).

ay as
I
a4 as
1| \ZT2 [gs \F4
a2
aO al a’U a’2 a’4
a 6 B

$ur. 1.7.2

OTBOpeH mbT, HA KONTO BCHUYKM BBLPXOBE Ca DA3JIUYHU Ce
HapU4da eepuza csedungsawa a; ¢ a; U ce Oemexu ¢ (a;,q))-Bepura
(®ur. 1.7.26).

3aTBOpEH IPOCT I'bT, HA KOHTO BCUYKM BLPXOBE Ca PAa3JIMYHN,
ce mapuya yukss (Pur. 1.7.28).
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Bes cepmosau TpymHOCTH, MOXKE Ma Ce MOKAKE CJIETHATA TeO-
peMa:

Teopema 1.7.2 Axo mexncdy dsa 8spra ap u a;, 8 daden zpad, csuyec-
meysa npocm nsm, KOUMO 2u C8FP38aA, MO MeHc0Y MAL Moxce da ce
nocmpou (ag, ay)-8epuza uAl YuKsA, C505PACAU, ME3U 8FPLOSE.

Ila orbese:xuM, Ue M3UCKBAHETO, ILTAT MEXKIY Gy U 4] OA €
IPOCT € ChIECTBEHO.

IoxazarencrBoro Ha Teopema 1.7.2 Moske ma ce WM3BBLPIIN,
KaTO pasriegaMe O'bT, KOWTO CBBLP3BA ¢y C ¢ U € MAHUMAJEH, OT-
HOCHO BEJIIOUBaHETO B cebe cu HA pebpa OT 3aManeHUST TIPOCT I'bLT.
CobimecTByBaHETO HA TAKbLB I'bT € 00E3IeUeH0 OT TOBA, Y€ ag U ¢ Ca
CBbp3aHU C MPOCT IbT. Taka m3bparuaT wbT € uau (ag, a;)-BEPUTA
NIV OUKDII. g

CnenBamara TeopeMa, OCBEH C Ba:KHOCTTA CU € MHTEPECHA U
C TUOWYHUA 33 TEOPUATA Ha rpaduTe HAYUWH HA ITOKA3BAHE.

Teopema 1.7.3 Hexa G = (V,E) e zpaf, na xodmo secuuku ssprose
umam wemna cmenewn. Tozaea 3a ecaro pebpo x, csuLecmMBY8a 36Mao-
pex npocm nem, KoUmo cs0spaca moaa pebpo.

Joka3zarencrBo: Heka z = (a;,a;) e mponsBoaro pebpo or G.
Toit karo deg(a;) e yerHO cienBa, de CbIECTBYBa peGpo i, pas-
JWYHO OT £, KOETO € MHIMAEHTHO C aj, Karo 1 = (aj,a1), 61 # G;j.
[Ibrar a;,x,a4,71,a1 € IPOCT.

Ila mpeAmosIOKUM, UYe Bedue CMe IOCTPOUIIM MPOCTUA M'bT
@iy T,Qj,T1,01, ..., T, Gk, KOUTO UMa ObuEUHA k + 1.

Karo mposeneM chbmuTe pa3chb:iIACHUS 33 Gk, KAKTO 3a 4 U a1
e MOJYYUM OPOCT I'bT ¢ Ibiuknaa k+ 2. Taka momyuaBame penuna
OT IPOCTY I'bTUINA C YBEJIUYIABAMA Ce NbJIKUHA. 1'bi KaTo IpadbT
G e kpaeH cienBa, 4ye 3a HAKOE Kk TO3M OPOIEC HA MOCTPOABAHE HA
HOBU I'bTUINA C MO-TOJISIMA, AbILKUHA e 0ble mpeycTanoBeH. 1oBa
03HAUYABA, Ue MOCJIEAHUAT MOCTPOEH MPOCT I'bT 3aBLPIIBA B a4, ThiA

kato deg(a;) e uerno m deg(a;) > 2. C ToBa TeopemaTa € mOKa3aHA.
|
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IIpyro BaskHO CBO#CTBO Ha rpadure, KONTO IMAT BLPXOBE Ca-
MO OT YEeTHa CTEeIeH, € BHb3MOKHOCTTA T€ N3 Ce OPENCTABAT, KATO
obenuHenue or mukgu 6e3 oOmu pebpa.

Teopema 1.7.4 Axo G = (V,E) e zpag, na xolmo ssproseme ca om
wemna cmenew v E # (), mo E ce npedcmass, xamo obedunenue Ha
MHOACECMBA 0M PEOPAMA HA HAKOAKO YUKAU, KOUMO 084 N0 080 HA-
mam obuyu pebpa.

Jloka3areuncTso: /la pasriaename equH TPOU3BOJIEH MIPOCT TIbT,
MOCTPOEH II0 HAYWHA ONUCAH B JOKA3aTEJICTBOTO HA NPEAUITHATA Te-
opeMma ap,r1,01,22,09, ...

Hsarou oT BLpXOBETE B TO3U I'bT MOTAT Ja ChBOAAAT MO MEKILY
cu. Heka aq,as, ..., a, ca BCUUKATE, PA3JINYHA 10 MEKIY CU BLPXOBE,
a Gp41 € BDBX U3MEKLY 1,02, ..., r. [la mpenanonoxnm, ue a,41 = a;,
3a mHakoe j, 1 < j < r. OueBumuo pebpara Zji1,%j42,..., Tr41 00pa-
syBar mukbia (Pur. 1.7.3).

ay

aop

$Pur. 1.7.3

Ha osmauum ¢ E' = E\ {zj41,2j42, ... crp1} 1 G = (V,E').
Bes ocobGenu 3aTpynHeHHs ce yCTAHOBABA, 4e BLpxoseTe HA G’ ca
oT deTHa cremeH. Ilpm mosmoskerme, ue E' # (), To mpomecnhT Ha
OTCTpaHABaHE HA pebpa HAa OPOCTU OUKIN, MOXKE A Ce TPOILILKA
IOKATO Ce HOJydYd rpad ¢ Opa3HO MHOMKECTBO OT pebpa, ¢ KOero
TEopeMaTa € HOKA3aHa. 0

Ot Ta3u TeopeMa ce MOJIYydaBaT ABE CJIEINCTBUSA, IHLPBOTO, OT
kouto e obobmenue Ha Teopema 1.7.3.
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CnenctBue 1 Axo G e zpad, na Kolmo 8cuuku 8sprose uMam “emma
cmenen, mo 3a 8cako pebpo x wa G csuecmeyeaa yuksa 8 G, cs0spacaul
pebpomo x.

CnencrBue 2 Axo 6 2paga G cswecmeysam dae paszruvwnu sepuzu P
u Py, xoumo cespssam pazsuunume no mexcoy cu esprose a u b na G,
mo om HAKou pebpa na Py u Py, moxce da ce nocmpou yuxsa.

Teopema 1.7.5 Axo G = (V,E) e xpaen zpad, mo caednume Odse
MesPOEHUT CO4 EKBUBAAEHMHY

(1) cowecmeyea nsm 6 G ¢ dsaxmcuna no-zoaima om n, n = |V|;

(i7) e G cswecmeysa yuKsa.

HMoxkaszarencrtso: (i1) = (i). Hera ¢ = ag, 21,01, ..., Ts, a5 = ag €
OpPOU3BOJICH NUKDLJI B (G, TOraBa 3a BCAKO M PEOUIATA Cp = CC...C, €

m
obT B rpada G. Thil KaTo ¢ e TUKBI C ABIKUHA MOHE €IHO, CIIEIBA,

ue NLIGKAHATA HA ¢ € mone m. CienoBarenno, ako uzbepem m > n
e CIenBa, Ue ¢, € IbT B G ¢ ObIKWHA MO-TOJAMA OT 7.

(i) = (i1). Hera ag,z1,01,...,%5,a5 € TpOU3BOJEeH ObT B G,
3a kKoiito § > n. CaemoBarTenHo cbmecTByBaT umcaa k u r, 0 <
k < r < s, TakuBa, 4e ap U a, Ca €OUH U CbIIU BpbX HA G, T.e.
Gky Tt 1s Akt1s -y Ly Gp € IBT B G. Tl KATO af U @y CHBOANAT CIEM-
Ba, Y€ TO3U I'bT € NUKLJI. O

I'papsr G = (V, E) ce HApUYA c85p3aH, aKO MEKILY BCEKU IBA
HETrOBY BbLPXa CHIIECTBYBA IO'bT, KOf/iTO ' CBbpP3Ba.

Ia pasraenave enuu npoussoser rpadp G = (V, E). Heka S C
V u ¢ E(S) ma o3HaYUM MHOKECTBOTO OT BCUUKM pebpa Ha G, Ha
KOUTO U ABaTa Kpauma ca B S. I'papsr (S, E(S)) ce napuua nodzpad
na G, nopoden om mmoxcecmaeomo S.

Ila BbBeneMm B MHOKeCTBOTO V OT BbpxoBe Ha rpada G nByd-
JIEHHATA peJlanusa ~, KaTo ¢ ~ b TOYHO TOorasa, KOraro a = b wim
CbIECTBYBa I'LT B (G, KOUTO CBBLP3Ba BLpXOBETE G U b.

OueBnaHO @ ~ @ 3a BCAKO ¢ € V, a OT gpyra CTpaHa BCEKU
o'bT, KOUTO CBbP3Ba a ¢ b me cBbp3Ba u b ¢ a, T.e. oT a ~ b ciensa,
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ye b~ a. Hexka a ~ b u b ~ ¢. CirenoBarenno cbmecrsysa (a — b)-
Bepura u (b — ¢)-Bepura. OueBnmHO 0GEAMHEHWETO HA TE3U BEPUTH
IaBa T'bT, KOUTO CBDLP3Ba G C ¢, T.e. G ~ ¢. ETO 3amo0 ~ e eKBUBa-
seataocT B V um meka Vp, Vs, ..., Vi ca KmacoBere HA €KBUBAJEHTHOCT
opu Hes.

[Moarpagpure G; = (V;, E(V;)), 3a i = 1,2,...,k, ce mHapuuar
cespaany Komnowenwmy Ha rpada G, a rexHEHAT Opoii kK ce Hapuya
cmenen Ha cespsanocm Ha G.

Ako z e pebGpo ma rpada G, To ¢ G — x me o3HagaBame rpagda
G—z=(V,E\ {z}).

Teopema 1.7.6 Axo 2pagom G e cespzan u pebpomo x npuradsencu
Ha HAKOU yuksa, mo G —x e cespsan zpag.

Jloxka3aTesicTBOTO Ha Ta3U TeOpPeMa CJIeNBa OT (AKTa, Ue BLB
BCEKN I'bT, KOUTO CBLP3Ba OBA BLPXA 4] U Gy U CLALPEKA pebpo-
TO %, MOKEM Ja 3aMEHUM I C OCTaHAaJIaTa YaCT OT IMUKLJA, CIeI
KaTO OTHEJUM OT Hero z. [lody4eHuAT mo TO3W HAUMH O'LT, OTHOBO
CBLP3Ba BBLPXOBETE 1 U G2.

Bsapua e u o6paruara ma Teopema 1.7.6.

Teopema 1.7.7 Axo G — x e cespsan 2pad, mo G e cespsan 2paf u
couecmeyesa yuksa wa G, xolimo csdspaca pebpomo x.

Jloka3zaremcTBo: Heka a; u ae ca gpalmara Ha pebpoTo .

Tl kato G — % € ¢cBBbP3aH rpad, TO CbOECTBYBA B HEro (ai, as)-Be-
) y )

pura P;. Ouesunuo P, U {z} e mukba B G. 0

Pebporo x ma rpada G ce mapuua mocm, ako rpadpure G u
G — x UMAaT pa3JIMYHA CTEOEeH Ha CBLP3aHOCT.

CrensamaTa TeopeMa xapakrepusnpa pedpaTa, KOUTO €¢a MOC-
TOBE B HAJEH rpad U € OPIAKO CIEACTBUE OT IPEIUIIHUTE ABE TEO-
peMu.

Teopema 1.7.8 Pebpomo = na epaga G e mocm mouno mozasa, Ko-
2amo T He yuacmeysa 8 wumo edun yukass Ha G. O
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IIpumep 1.7.1 I1a ce HaMepAT BCUYKKM MOCTOBe Ha rpada, mpenuc-
ragen Ha Pur. 1.7.4. Coraacao Teopema 1.7.8, mocToBETE HA TO3U

rpa¢ ca: x5, %9, T10-

Onpenenenue 1.7.2 Bcekxu npocm nsm, xotmo cs0spnca 8cuyky peb-
pa na epada G ce wapuva ofineposa sepuza (nsm) 6 G.

HamupareTo Ha OHIEpPOB OI'bT B HaleH rpad € enHa OT Obp-
BUTE 330aYd B TEOPUATA HA rpadure W MO0 TOJIAMA CTENEH MOMKE
Ja ce CMATa, 4e C HEeHHOTO pelIaBaHe 3aI0YBa CbIbP/KATEIHOTO
pa3BuUTHE HA TA3W TEOPUI.

x7
Z2 Te
Z5
xs
11
1 Zx3
r r
T4 Z9 Z10
$ur. 1.7.4

Tasu 3amaua BL3HUKBA BbB BPb3Ka C 00X0/KIAHETO HA MOCTO-
Bere Ha peka lIperos. [Ipes KoomummcOepr, pekara mpormya, KaTo
oOpa3syBa nBa ocTtpoBa A 1 B, KOUTO ca ChLEeIUHEHU C MOCTOBE, KaK-
TO e moka3zaHo Ha Pur. 1.7.5.

3amauaTa ce CbCTOU B TOBA, TP'BIBAWKMA OT NPOU3BOJIEH yUaC-
Tk Ha cymara A,B,C umu D, na ce mpeMUHAT BCUYKA MOCTOBE
CaMO MO BEIHDBK U M3 C€ MOCTUTHE OTHOBO B HAUAJIHUA YYACTHK OT
cymaTa.
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$ur. 1.7.5

Ibaro Bpeme ce e cumTaso, Ue 3a0aYaTa HAMA PENICHUE U
ensa npe3 1736 r. BenukuaT mBeiinapcku marematuk Jleonapm Oii-
Jiep MaBa OKOHYATEJEH OTTOBOP, KATO S CBEXKIA O HAMUPAHETO HA
olisiepoBa 3aTBOPEHA Bepura 3a rpada npencraser xHa Pur. 1.7.6.

Pur. 1.7.6

Cnensamure nBe TEOPEMU M3YEPHBAT BBLIPOCA 33 CHIIECTBY-
BaHe Ha OjepoBU ObTHUIIA B rpadure.

Teopema 1.7.9 Cespsanusm epad G = (V,E) uma 3ameoper otne-
POB NFM MOUNHO M02a8a, KO2ZAMO BCUNKUME MY B8FPTOBE UMAN “4eMHA
cmenen.

JlokazarenctBo: OueBunHo, HA BCEKU CBBLP3aH rpad, KOUTO
MMa 33aTBOPEH OWJIEpPOB MbT, BLPXOBETE Ca OT YETHA CTEIEH.
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Ila moraxkem cera, ue BCeku CBbLp3aH rpad G, HA KOUTO BCUY-
KM BbPXOBE MMAT YETHA CTENEH, UMa 3aTBOPEH OMJIEPOB I'bT.
Ot Teopema 1.7.3 cnenBa, ue B G uMa 3aTBOPEH IPOCT I'bT

P a0, L1, A1, .-y Tty G = G0

¢ MakcuMmaJieH Opoit pebpa.

Ila momycueMm, de B rpa¢a G uma BLPXOBe, KOUTO HE YIACTBY-
Bar B TOo3u ObT. Heka Hampumep BbpXbT a Ha (G HE NPUHAIJIEKNA HA
P. Toit kato G e cBbp3an rpa¢ cirensa, 4ye 3a Bcako ¢, 0 <7<t —1
CBLIIECTBYBa Bepura Pj, KOATO CBbP3Ba BLPXa ¢ C BLPXA a;.

Heka j e rakaBa, ue P; e maii-KpaTkaTa uaMmexny sepurute D
3a.1=0,1,...,t — 1 u 6e3 orpaHnuyeHue ma TpUEMeM, Ue

Pj:a=by,y1,b1,....yr, b, = aj.
OueBunao r > 1 n
{bo,b1,....0,—1} N{ag, a1, ...;ai-1} =0

u cuaemoBaTesHno pebporo y, He yuacrByBa B mbTa P. Heka
E' = E\ {z1,29,...,2¢}. Tpit kxaTto nbrar P e 3arBOopeHa Bepwura,
To BBLpxOoBeTe Ha rpada G = (V. E') umar uerna crenen. OT Teo-
pema 1.7.3 ciensa, 4ye ¢bOIeCTBYBa MPOCT 3aTBOPEH I'bT B G, KOUTO
BKJIIOUYBA pebpoTO Y, 1 HEKA TOM €

,- . -
P :aj,yr,...,qj.

Cera, ako B P 3aMeHnM a; ¢ mbTa P, me moaydnmM mpormBopedne
¢ ToBa, ue P e 3aTBOpen nnLT ¢ Makcumatien Opoit pebpa B G. Cue-
noBaTenHO B P ca BRIIOUEHM BCHUYKHM BbLPXxOBe Ha rpada G.

Ila momycmem cera, ye B P He ca BKJIIOUYEHM BCUUKH pebpa.
CuenoBaTesHO CLINECTBYBa pedpo &, KoeTo He e B P u uma 3a enun
OT CBOHUTE KpawuIla HAKOX oT BLpXoBere B P, Hampumep a;. Kaxto
AJOCTUTHAXME 00 NpoTUBOpeuune, 4ypes3 yT‘ n a,]’ B OIpequimHaTa YaCT
OT MOKa3aTEJICTBOTO, TAaKa M TYK C £ U a; MOKEM Oa IOCTPOUM 3aT-
BopeH nbT B G ¢ mo-roaaMm Opoil pebpa, orkosukoro ca B P. C ToBa
IpPOTUBOpEYNe, TEOPEMATA € NOKa3aHa. O
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CanencrBue 1 Cespsanusm zpag G = (V,E) uma omeopen ofinepos
nem Moza8a U camo mozasa, xKozamo G uma mourno 08a 85PLTG OM He-
YEMHG CMeneH.

I'pa¢, KoiiTO MMa 0iIePOB I'bLT YECTO Ce Hapuda olsepos zpag.

ITpumep 1.7.2 Kou ot rpadure va Pur. 1.7.7 ca olineposu. Cobr-
nacHOo Teopema 1.7.9 u HeiiHOTO ciencTBUE cienBa, Ue:
— rpadsT HA Pur. 1.7.7a e oitsiepoB, Thbil KATO UMa OTBOPEH
OfiJIepOB I'bT U MPUTEKABA TOUYHO ABA BHPXA OT HEUETHA CTEMEH;
— rpa¢br HAa Pur. 1.7.76 e oltsepos, Tl KATO MMa 3aTBOPEH
OiJIepOB I'bT U BCUUYKUTE MY BBHPXOBE Ca C YETHA CTEIEH;
—rpa¢bT HA Pur. 1.7.78 HE € OfnepoB, THil KaTo UMa 4 BLPXA
OT CTemeH J.

$ur. 1.7.7

JlecHo ce cbobpa3saBa, ue ako equH rpad mMa OTBOpPEH olije-
POB II'bT, TO KPpanmiaTa Ha TO3W O'bT Ca ABAaTa BbPXa, YNATO CTECHOECH
e HedyeTHa, NOKATO 3a Ipadure, KOUTO UMAT 3aTBOPEH OUIEPOB O'bLT
3a KpammaTa Ha TaKbB I'bLT MOMeE Ja Ce B3eMe KOl ma e BLPX HA

rpada.

Omnpenenenne 1.7.3 Cespsan 2paf be3 yukau ce napuva IBPBO.
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OueBuUIHO BCEKU ABa BHPXa B €0HO AHPBO, MOTAT AA CE CBBHP-
3BaT c Bepura, a or Cnencreue 2 Ha Teopema 1.7.4 caensa, ue Ta-
KaBa Bepura e enmactBeHa. OO6paTHOTO CBHINO € BAPHO, T.€. aKO B
eIVH CBBLP3AH rpa¢ BCEKd ABA BbPXa MOraT Ha Ce CBBLDMXAT CaMO
C enHA Bepura, TO TO3U rpad HAMa nurau. Taka KOCTUTHAXME HO
clenHaTa TEOpEMA.

Teopema 1.7.10 Edun zpad e dspso, mouno mozasa, £02amo mexncoy
8cexu 084 HE20BU PABAUYHU BFPTG CHFULLCTNBYBG MOYHO €OHG BEPULA.

Caensamara TeopeMa M HEHHOTO CJIEACTBUE Ca OYEBUIHU.

Teopema 1.7.11 Bceako dspeo, csdspacau,o none edno pebpo uma no-
ne dea kpalinu 8spra.

CanencrBue 1 Besaxo 0spso ¢ none 08a passuumy 85pTa uma nowe 08a
KPaUHYU 85PIa.

JlecHo ce cbobOpa3saBa, ye ako OT €IHO IbPBO OTCTPAHUM KO
U Ia € KpaeH BP'bX 3aeqHO C MHOUIAECHTHOTO C HEro pedpo Ime moJry-
YnuM OTHOBO ,H'I)pBO.

Teopema 1.7.12 Bcsako dspso ¢ n espra uma mouko n — 1 pebpa.

JMokaszarencTBo: [Ipu n = 1, oueBUAHO BCAKO OTHPBO C€ CLC-
TOM caMO OT emuH BpbLX u n — 1 = 0 pebpa. Ila momycmem, ue
TeopeMaTa € BAPHA Ipu N = k u ga pa3riename TPOU3BOIHO AbPBO
T c k+1 Bbpxa. Ot canencrBuero Ha Teopema 1.7.11 cumensa, ue T
“Ma MOHE eIVH KpaeH (3aKII0YUTeNeH) BpbX. Heka ¢ € mpou3BoIeH
3aKJIIOUUTENCH BPpbX HA T, M & € e AMHCTBEHOTO PebpOo, MHNUIEHTHO
c a.

Ila pasraename nbpBoTo 1", momyuerno ot T ciem KaTo OTCT-
paEMM OT HEro BpbX a u pebporo x. Ouesmmuo T’ uma k BbLpxa u
CBIIIACHO HOoIycKaueTo me uma k — 1 pebpa. Caenosaremuo T me
vma k + 1 Bbpxa u k pebpa. O

Heka G = (V, E) e cBbp3an rpa¢. Beako qppBo, KOeTo € mo -
rpa¢ sa G 1 cbABLPKA BCUYKU BLpXoBe Ha (G ce HApUYA NOKPUSAULO
ospeo 3a G.
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Teopema 1.7.13 Bceku caspsan 2pad uma none edno noxpusau,o 0sp-
80.

Iloka3aTescTBOTO HA TA3W TEOPEMa CJIEABA HEIMOCPEeINCTBEHO OT Te-
opema 1.7.6

CnencrBue 1 Caspsan 2pad G ¢ n espra un — 1 pebpa e dspeo.

Jloka3zarencTBo: Ako monycHeMm, ye B (G UMa UKL, TO CbI-
naceo Teopema 1.7.6 or Hero, cienm KaTO OTCTPAHUM CaMO €IHO
pebpo x, nomydueruar rpad G —x OTHOBO € CBLP3aH U MMa N BLPXA
u n — 2 pebpa. Cworaacao Teopema 1.7.13 G — & uma mOKpUBAIIO
abpBo 1, KOeTO mMa N BbLpXa W HE moBede oT N — 2 pebpa. Tosa
nporuBopeun Ha Teopema 1.7.12. U

CnenctBue 2 Axo G e cespsan zpafd ¢ n 8spra u q pebpa, mo
g—n+12>0.

Heka k e cremen Ha cBbp3Banoct Ha rpada G = (V,E), ape
O6posa Ha BbpXOBeTe U ¢ — Oposa Ha pebpara Ha G. Yucmoro

p=q-p+k

ce HAPUYA YUKAOMAMuUYecko wucao Ha G.

Hexa Gi,Ga,..., Gk ca cBbp3aHUTEe KOMIOHEHTH Ha rpada G,
KOUTO UMAaT CHLOTBETHO Pi,pP2,...,Pk BBLPXOBE U ¢1,(o,...,qr Pedpa,
KAaTO TEXHUTE MUKIOMATUYECKU UYUCIA Ca,

wi=qi—p;i+13a:1=12 ..k

Torasa cJjegHOTO PABEHCTBO € OYEBUIHO

k
p=>_ i
i=1

JToka3aTesiCTBOTO Ha CJEABAINATa TeOpPeMa, NPenoCTaBAME 3a
CaMOCTOSATEJIHO yIpaKHEHUE.
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Teopema 1.7.14 [[uxiomamuueckomo “uUcao Ha 8CEKU 2Pa e YyAn0 u
e 0 mouno mozasa, xozamo zpafsm e 0speo.

3amaumn
1. Ila ce mokaxe, ue emnuH rpa¢p G = (V,E) ¢ |V| > 3 e cBbp3an
TOYHO TOTaBa, KOraToO ChLIIECTBYBAT IIOHE ABa Bbpxa a m b ot V
raka, de rpadure G, = (Vo, E(V,)) u Gy = (Va, E(V},)) ca cBbp3any,
kbaero Vo, =V \{a} u V, =V \ {b} .
2. Hexka G = (V,E) u G = (V,E), kvmero E =V x V \ E. Ila ce
NOKake, de moue enuH oT rpadure G mau G e cBbLp3aH.
3. Ila ce morake, 4e ako 3a BCeKU BPpbX a Ha rpadpa G = (V,E) e B
CUJIa HEPABEHCTBOTO

deg(a) > S(IV| = 1),

N —

to G e cBBLp3aH rpad.
4. Ila ce moxaske, 4e B I'pad C OUKIOMATAYIECKO YUCIO 1 MMa TOYHO
eIVH OUKDLJI.
5. Ila ce moxaske, Uue ako B equH rpa¢ MMa TOYHO IBa BLPXa a U b
C HEYETHA CTEIeH, TO CbmecTByBa (a,b)-Bepura B rpada.
6. Ila ce mokake, ue BCEKW NBE BEPUTU C MAKCUMAJIHU IbIKAHU B
IameH CBbLP3aH rpad MMAT MOHE enuH 00N BbLPX.
7. Ila ce moxaxe, ue ako G e rpa¢ ¢ m Bbpxa u m pebpa, KaTo
m < n—1, ro G HE € cBBp3aH rpad.
8. Ila ce mora:ke, ue ako x e pebpo B rpada G, TO cienHUTE TBLP-
JEeHUs Ca €KBUBAJICHTHU:

(i) e moct B G;

(i%) cbmecTByBaT ABA pa3iUYHU BbpXa a u b Ha G Taka, 4ye T
OpUHAIIEKA HA BCAKA (a,b)-Bepura;

(i41) B rpada G HAMA HUTO eOUH NUKDLJI, KOUTO Ja CbIbPKA T.



