Jlekyis 9.
Enneposi rpadpu.
[amMINbLTOHOBI rpadu



§1 Enneposi rpadu

OgHieto 3 nepwux 3azay Teopii rpadis y
npausax snaatHoro martematuka XVIII ctopivua Jl.
Ennepa byna 3agava woao keHircbepsbkmx MOCTIB.

AKwo icHYe umkAa y rpadi, B AKOMY KOXHe
pebpo rpada 6pano yvactb O4MH pa3, TO Takuwu
LMK/ HA3MBAETbCA elsieposum UYUKAOM, a Trpad,
SKUU MICTUTb TaKUWN LUKA, — elisieposum 2paghom.



CkiHYeHHMKN rpad G € ennepoBuM rpadom Toai U
e ToAl, KONu: Va Ve Ve

) G — 3B'A3HUY;

2) YCi UOrO BEPLUNHU MatOTb

MapHI CTeneHi. o
V1 Vo V3

[padu, WO He MalOTb eNIEPOBOro LMKIY, ane
MalOTb ennepoBmnn NIAHLor Ha3MBalTb
HaniBemnepoBuMK. Taki rpadm MatoTb ABi BEPLUMHMU
HeMapHOro CTeneHo, NAHLION MOYMHAETLCA B O4HIN
3 HUX, A 3aKiHYYETbCS B iHLWIN.




§2 MaminbTOHOBI rpadum

faminbmoHosum UUKSIOM HA3MBAETbCA
NPOCTUN LMKJ, WO NPOXOAUTb 4Yepes YyCi BepLUnHM
PO3rNaHyTOro rpada.

[QMI/NIbTOHIB LMK Ha3BaHO IMEHEM
IpP1AaHACBKOrO MaTemMaTuka Binbamca [aminbToOHa,
AKMWN 1859 pOKy BMepLue NoYaB BMBYATW Li MUTAHHS.
BiH po3rnsaas 3agayvy MaHApiBHMKA: 06iMTM BCi
CTONMLI 3aZaHNX KPaTH (BepWnHM rpada) no og4HOMY
pa3y | NOBEPHYTUCA B NepLuy.

3AYBAXEHH{A. TaminbTOHIB  uMKA  ICHYE
AANeKo He B KOXHOMY rpadi. Yepes KOXHi ABi
BEPLWMHM rpada Moxe NPOXOAUTU NPOCTUU LUK, a
ramMiNIbTOHIB LMK NPU LLbOMY MOXe OyTK BiACYTHIN.



Ans 20 KpaiH 3aaa4va € 0bxoa0M agosekaeapa:
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[amMiNbTOHOBI rpadu
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[padu, aKi He MatOTb raMiJIbTOHOBUX LUKAIB
B
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[pad, AKMM Ma€E raminbTOHIB
NIAHUOr Ha3MBalOTb
& & HaMiBramMiJisTOHOBUM.




Zepesa.



§1 OcHoBHI BUBHAYEHHSA

Jepesom HasmBaeTbCa 3B'A3HUM rpad 6Oe3
LUNKNIB.

[lepeBO He MOXe MaTu aHi KpaTHUX pebep, aHi
neTesnb, aHi I30/1bOBAHNX BEPLUUH.

KoXXHMW naHytor y gepesi € NPOCTUM, Yepes Te
O B iHWOMY pasi AepeBO MICTUA0 6 UMK, WO €
HEMOXX/IMBE.

[pn aogaBaHHI f0 gepeBa pebpa yTBOPHOETLCSA
LMK/, @ NPpU BUJIyYeHHI xo4a 6 ogHoro pebpa gepeso
PO3MNajaETLCA HAa KOMMOHEHTU, KOXHA 3 AKMX € abo
AepeBoM,abo i30/1b0BAHOIO BEPLLMHOLO.

[lepeBa HasMBaKOTbCA ICMOMHO pI3HUMU,
SKLLLO BOHM HE € i30MOPOHI.



Yci MOX/IMBI AepeBa 3 WiCTbMa BepmHaMy —
Hei30MOpPQHI.




Teopema (nepeniyytombcsi snacmusocmi Odepes,
KOXXHA 3 AKMX MOBHICTIO CXapaKTEPU30BYE AEPEBO).
EKBIBa/IeHTHI € Takl 03HAYeHHA AepeBa:

a) depeso — Lie 3B'a3HMN rpad H6e3 LnKniB;

6) depeso — Lie 3B'A3HMN rpad, y AKOMY KOXHe pebpo
€ NepeLwmnmnKom;

8) depeso — Lie 3B'A3HUN rpad, LUKJIOMATUUYHE YNCIO
AKOr0o A0PIBHIOE HY/IEBI;

m-n+1=0abom=n-1, TO6TO y KOXXHOMY AepeBi
KiNbKiCTb pebep € Ha OAMHMLIIO MEHLUA 3a KiJbKIiCTb
BEPLUMH.

2) depeso — ue rpad, y AKOMY AN KOXHUX ABOX
BEPLUMH ICHYE INLLIE OAWH 3'€4HYBANbHUM NAHLIOT.



§2 OctoBHe (KicTakoBe) AepeBo
rpada

BuayyaHHs 3 poBinbHOro 3B'a3HOro rpada
BCiX LMK/IOBUX pebep Aa€ B HACNIL0K AepeBo
T=(X, U Take, wwo:
1) X' = X, T06TO MHOXMHa BepwuH agepeBa T
36ira€TbCsA 3 MHOXMHO BEPLUMH rpada G;
2) U' € U, T0670 KOXHe pebpo aepeBa € BogHOYAC
pebpom rpada G.

KoxHe agepeBo T, ske 3a40B0O/IbHAE YyMOBaMm 1)
Ta 2) HAa3MBAETbCA KicmsAkosum depesom rpada G.

3AYBAXEHHA. Yepes Te, w0 BUy4aHHA LLMKJIOBUX
pebep MOXHa NpOBaAMTU Y pi3Hi cnocobu, To 00UH i
mou camul epag mae bazamo kicmskosux depes.



Hexan y rpa¢i G BWOKpeMJIEHO OCTOBHE
pepeBo T. Pebpa rpada, ski He BBinwanm go T,
Ha3MBaTMMeEMO xopdamu.

Teopema. Axknmn 6 He Byan OCTOBHe AepeBo |
XopAa U uboro aepera, y rpadi G iCHye €anHUK
LUK, AKMWN MAE XOPAY U | HE MAE IHLINX XOPA,.
loBeaeHHs.

Hexan u = {a, b}. Y pepeBi T € €aAnHUMN naHUiOr,
KWW 3'€eqHYE BepLIMHU a Ta b.
Aonyyaroum 40  UbOro fnaHutora pebpo
3400yBaEMO NOTPIOHUN LK.

a




OcToBHI aepeBa T




[OBiNbHUM  HE3B'A3HMM rpad, SAKUU  He
MICTUTb LLMKAIB, HA3UBAETLCS /IICOM.

ExsisaneHmHe susHa4yeHHs aicy: rpad G, yci
KOMMOHEHTW 3B'A3HOCTI AKOro € JepeBamuy,
Ha3MBAETHCS SICOM.




§3 KopeHeBi gepeBa

Jepeso — ue CyKynHICTb e/eMeHTIB, Lo
Ha3MBalOTbCA BYy3/1aMU (OAUNH 3 AKUX KOPIHb), Ta
BigHOWeEHb (,0aTbKiBCbKMX”), WO YTBOPHOIOTH
IEPApXIYHY CTPYKTYpPY BY3aiB. By3/iM MOXyTb
byTn enemeHTammn bygb-sakoro Tuny (nitepamuy,

PALKAMU, YUCSTAMMU).

[ligaepeBo, KOPIHb AKOro 3HAXOAUTbCA B JIBOMY
(NpaBOMY) HaWaAKy BepLWHW, HABMBAETHCA AIBUM
(npasum) niddepesom Lii€l BEPLUNHW.



Bucoma sy3na pepeBa - uUe A0BXWMHA CaAaMOro
AOBroro wasaxy 3 uboro By3sa A0 Oyab-AKOro
NINCTA.

Bucoma depesa cniBnaAae 3 BUCOTO KOPEHS.

nubuHa sy3na — Le AOBXUHA LUIAXY Bif KOPEHS
A0 LLbOro By3/ia.

CmeniHb By3/1a — Le KiNbKiCTb AYr, WO 3 HbOro
BUXOAUTD.

CmeniHb Odepesa [AOPIBHIOE MaAKCMMAJIbHOMY
CTeneHto BY3/13, WO BXOAUTb Y AepeBo.

Jlucmsa B pgepesi - ue BY3/U, WO MalOTb CTEMIHb
HY/b.

BiHapHe pepeBO — ue fAepeBO CTeniHb SAKOro
AOPIBHIOE ABa .

[epeBa, cTeniHb  gkmx  binbwe  ABOX,
Ha3MBaKTbCA PO3rasy>XeHUMM.



[MosHe 6iHapHe fepeBo - Le AepeBo AN AKOro
Ha BCIX PIBHAX MEHLWEe 4YMM N BY3/IM MalOTb
CTeniHb 2, @ Ha PIBHI N — CTeniHb O.

6) noBHe
d) HeNoBHe GiHapHe
biHapHe 16pEBO

AEpPEBO



Cmpozo biHapHe aepeBO CKIAAJAETLCA TiIbKU 3
BY3/1iB, WO MAtOTb CTeniHb 2 abo o.

Hecmpozo biHapHe fepeBO MiCTUTb BY3/1U 3i
CTEMNEHEM 1.

a) CTporo 6) HecTporo
biHapHe aepeBoO biHapHe aepeBo



' §4 3actocyBaHHSA rpadis i gepes

4.1Y suansdi epaga moxyme 6ymu 306paxceHi:
1) EnekTpuyHI | TpaHCNOPTHI Mepexi;

'2) Kaptu  aBTOMObiNBHMX,  3aAi3HMYHMX  Ta
NOBITPAHUX WNAXIB;

Cxema niHin ' (M2)
’ ' KuiBcbkoro fepaio Briape (310)

MeTpononiTeHy -
"‘ Kyiv Metro Map e @) o e

ey to lines and symbols
1




3) CTPYKTYpU MOJIEKYT XIMIYHUX PEYOBUH;
4) Mogeni kpucTanis;
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5) Mogeni irop;
6) I[HpopMaLivHI | KOMN'tOTEPHI Mepexi;
7) lepapxiyHa CTpyKTypa KHUT;



8) MnaH AianbHOCTi abo NaaH BUKOHAHHA MEBHUX
pobit  (po3knag). Hanpuknaa,  MOXAMBICTb
nepeamBaHHA KPOBI: ]
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9) J1abipuHTy;
10) Pi3Hi MaTemMaTuuHi 06'ekTn (BiAHOLLIEHHSA,
a/IrOpPUTMK, NporpamMu ToL,0)



4.2 3adadyi, ki po38'a3yomb 3a donomo200 2pagis:

1)

3)
4)

5)
6)

[ocTtaBka (ToBapu, nocayrm) — HeobxiaHO
BU3HAUYUTU MApLPYTU MIHIMANbHOI  AOBXWHMW,
MIHIMa/1bHOI BApTOCTI TOLLO.

lHCMeKTyBaHHSA PO3NOAINEeHNX cncTem
(enekTpomepex, TenePOoHHUX, 3aNiI3HUYHUX AiHIN).
Teopisd irop, ro10BO/IOMKM.

KoMyHa/ibHe rocnoAapCcTBoO, NaaHyBaHHS.
CknafaHHSA PO3KAA4Y.

[1poekTyBaHHA KOMM'IOTEPHUX MEpPeX.



