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1 lean padoThI

N3yueHue npaBui U aIrOPUTMOB PELICHUS 3a7a4 TEOpUHU rpadoB O
KpaTyaiiieM NyTH U MaKCHUMaJbHOM ITOTOKE, PELICHHUE 3THX 3a/ad C
nomoliblo makera Network cHCTEMbl aHaTUTUYECKUX BBIYMCICHUN
Maple.

[Ipy BBINOJHEHUH WHAUBUIYAIBHOTO 3aJaHUS PEKOMEHAYETCS
o0patuTh 0C000€ BHUMAHHE HA CIIETYIOLIEE:

- KpaT4yaulliie MmyTH HEOOXOAUMO OIPEIEIATh MEXKIY BEpIIMHAMU
1 n10;

- BEJIMYMHBI TOTOKA Ka)XXIoro pebpa rpada TpaHCHIOPTHOU ceTh
3a/1aI0TCA CTYAEHTOM CaMOCTOSITEIbHO;

- I TpaHcnopTHOM cetu: 1=/, 5=S§.

2 3apanue

ITo yka3aHHbBIM MPENOJABATEIIEM BApUAHTAM:

1) pemmuTh 3amady O KpardaliiemM MNyTH C Harpy>KeHHbIMU U
HEHArpy>X€HHbBIMH peOpaMu, a Takke 3aJadyy 0 MaKCUMMaJIbHOM ITOTOKE
0e3 npumeHenus 9BM;

2) pemuTh 3aJa4d O KpaTdyaiiieM MyTH U MaKCHUMajIbHOM MOTOKE
Ha OBM c npumeHenueMm naketa Network cucTeMbl aHAIMTHYECKHUX
BbIUKCIieHU Maple;

3) cpaBHUTH MOJYYEHHBIC PE3YJIbTATHI.

3 Kparkue TeopeTu4ecKue MoJI0KeHUs

B nmpakTudyeckux MpUIOKEHUAX UMEET OOJIBIITOE 3HaUCHHE 3a7a4a
0 HaxXOXKJICHHS KpaT4YauIero myTu MEXJy JBYMs BEPIIMHAMH CBS3HOTO
HeopueHTUpoBaHHOTO Tpada. K Takoit 3amaue cCBOAATCS MHOTHE 3a1a9H
BbIOOpa HamOoliee HIKOHOMUYHOIO (C TOYKH 3pEHHSI PACCTOSHUS,
BPEMEHHM WJIM CTOMMOCTH) MapIIpyTa Ha HMEIOIIEHCS KapTe I0por,
HanOoJiee PKOHOMUYHOIO Croco0a MepeBoja NUHAMUYECKOW CUCTEMBbI
U3 OJIHOTO COCTOSIHUS B JIPYTOE U T. 1.

3.1 HaxoxageHue KparTyaimero mnOyTH MeEXKAY AByMS
BEPIIMHAMHU CBA3AHHOI0 HEOPHMEHTHMPOBAHHOIO0 He HATPYKEHHOIO
rpaga

Meroa pelieHus 3a1a4d HaXOKJICHUs KpaTdauilero myta B rpade
C HE HarpykK€HHbIMU peOpaMy OTHOCUTEIBHO MPOCT, U 3aKJIIOYAETCS B



IPUITHCHIBAHUH BEPLIMHAM WHJIEKCOB, XapaKTEPU3YIOIINX YAAIEHHOCTD
OT KOHEYHOM BepmuHbl. CaM KpaT4aWliuid IyTh HAXOOUTCS TNpPH
JIBWKEHUM W3 HAYAJIbHOW BEpUIMHBI B HalpaBiICHUU YOBIBAHUS
WHJICKCOB.

OOmuiee mpaBuiio JJISI HAXOXKJACHUS KpaTyaiiiero myTd B rpade
COCTOUT B TOM, YTOObI KaxAoW BepliMHe X MpunucaTb HHIEKC I,
PaBHBIN JJIMHE KPAaTYAKIIEro yTH U3 OJHOM BEPIIMHBI B KOHEUHYIO [ 1].
[IpunuceiBaHMe  MHAEKCOB  BepIIMHAM B  ciydae rpada cC
HEHArpy>K€HHbIMU pedpaMu MMPOU3BOJUTCA B CICTYIOLIEM MTOPSIKE:

1) koHEeUHO BepIirHe X NPUMUCHIBAETCS MHJIEKC paBHBIi 0;

2) BceM BEpUIMHAM, M3 KOTOPBIX HAET pPeOpO B KOHEUHYIO
BEPILINHY, IPUMTUCHIBAEM UHJEKC 1;

3) BceM BepllMHAM, €Ill€ HE UMEIOIINM HHIEKCOB, U3 KOTOPBIX
UAEeT peOpo B BEPIIMHY C MHJEKCOM [ MPUIKUCHIBAEM UHAEKC i+1. DTOT
npolecc NpoJoJDKAEeTCs A0 TeX IMOop, MoKa He OyAerT mnoMedeHa
HavyaJbHAas BEPUIVHA;

4) 10 OKOHYAHUU PA3METKU, UHJIEKC Y HayaJbHON BEPIINHBI OyIeT
pPaBEH JUIMHE KPAaTYaMILIEro MyTH;

5) cam kpaTyallluvii MyTh Haiiaem, eciu OyJaeM JIBHUraTtbCsi B
HaIPaBJICHUH YOBIBAHUS UHICKCOB.

[IpunuceiBanue  BepmiHamM  rpada  YUCIOBBIX  WHJEKCOB
YCIOXKHSIETCSI, eciu pebdpa Tpada HMMEIOT MPOU3BOJIBHYIO JUIMHY.
YcnoxxHeHre BBI3BAHO TEM, UYTO B CJIOKHOM rpade myTh, TPOXOASIINI
4yepe3 HauMEHBIIEE YUCIIO BEPIIMH, 3a4aCTyI0 UMEET OOJBIIYIO JIJIUHY,
YeM HEKOTOPbIE OOXOIHBIE MTYTH.

3.2 OrbicKaHMe MHUHMMAJIBHOIO NMYTH MEXKAY BepUIMHAMH B
rpadge ¢ HarpykeHHbIMH pedOpamu. Aaroputm Jleikerpsl

Ha rpade c 3agannbiMu Becamu pedep BbIOMparOT HayaabHYIO (a)
1 KOHEuHyto (b) BepumnHbl. KpaTyaliinii myTh HaXOAAT MO aJITOPUTMY
JIeUKCTpBI, CYyTh KOTOPOTO COCTOUT B CIEAYIOIIEM [2]:

1) IlpucBauBaeM HauvanpbHOW BepminHe (a) 3HaueHue 0, a
OCTaJIbHBIM — 3HAYEHHUE 0.

2) JIns Kasxa0i BEPIIMHBI BBIYHCIIAEM 3HaYeHuEe (;:

OFmin{Q;; O;i+Pj}



3) Ilposepsiem ycnoBue Q;<oco. Ecim (J;/=00, TO IYyTH HET, €CIH
Q;<c0, TO OTMEYAEM Ty BEPUIMHY j, Y KOTOpOH (Q/=min U OTMEYaeM 3Ty
YTy, BBIOpaHHYIO Ha 3TOM IlIare.

4) ITonararot i = .

5) IlpoBepsieM j = b (koHeuHas BepiirHa). Eciin ycioBue BepHO, TO
MCKOMBIN MyTh HAWJICH, €CJIM HET, TO BO3BpaIlaemMcs K mary 2.

[Ipu sTOM cTpouTcs Mmarpuiia penbeda rpada. B sToit Marpuiie Ha
NEPECEUEHUN CTPOK M CTOJOIOB, 00O3HAYAIOIIMX HOMEpPA BEPIIUH,
CTaBUTCS BEC pedpa, COSAMHSIOMINI 3TH BEPIINHBI.

3.3 Haxoxknenue HauUOOJbIIEr0 IMOTOKA B TPAHCHOPTHBIX
ceTsax. Ainroputm ®@opaa-Pajnkepcona

OpuentupoBannbli Tpad G(x,e) Ha3pIBACTCS TPAHCHOPTHOM
CEThIO0, €CJIM OH HE MMEET METENIb U KaXJOW Nyre e OTHECEHO IEJI0e
yucio C(e)>0, Ha3pIBaeMOMW MPOMYCKHON CIIOCOOHOCTBIO IYTH e.

KomnuecTBo BemecTBa @(e;;), MPOXOAALEro yepes pedpo (X, X)) B
CIMHMIY BPEMEHHM HAasbpIBa€TCd IIOTOKOM 10 pedpy (X,X)).
CoBOKyNIHOCT TIOTOKOB  {((e;)} 1m0 BceM pebOpam (X.,X;) cern
Ha3bIBAETCS IOTOKOM IO CETH WJIM MPOCTO MOTOKOM.

3agaya o0 HauOOJBIIEM TIOTOKE B TPAHCHOPTHOM  CETH
dbopMynUpyeTcsl CAEAYIOINM 00pa3oM: MpHU 3aJaHHON KOH(UTypaluu
TPAHCIIOPTHOW CETH U U3BECTHOM MPOMYCKHON CIIOCOOHOCTH YT, HAUTH
HAauOOJIBIIIYI0O BEIMYMHY TIOTOKA, KOTOPBIM MOXET MPOIYCTUTh
TPAHCIIOPTHAS CETh, & TAKXKE PACHPEJEICHUE ATOr0 MOTOKA IO Ayram
TPAHCIIOPTHOM CETHU.

Anroputm @opaa-DagkepcoHa I HAXOXKICHHUS HaWOOJBIIETo
IIOTOKA COCTOMT B IIOCTENICHHOM YBEJIMYEHUH IIOTOKA ((e;;) IO TEX IOop,
NOKa OH He cTaHeT HauOonbmuM [3,4]. [Ipu 3TOM npeanonaraercs, 4To
IponycKHbIE ciocoOHOCTH AYT C(u) MpeCTaBIAIOT COOOM 11e/bIe YnCa,
TaK YTO MOTOKHU MO AyraM TakkKe OyayT BbIpaXaThbCs LEIbIMU YUCIAMHU.
B nannoii 1abopaTopHoii pabore Oynem cunrats X; = X; = X.

AJTOpPUTM pelieHus 3aaui HaX0XKICHUSI MAaKCUMaJIbHOTO MTOTOKA
110 TeopeMe Popaa-DankepcoHa:

1)  IlocTpouTh HEKOTOPBIN HaYaIbHBIN TOTOK G0 = {(p(e;)}.

2) Opranu3oBaTh MPOLEAYPY COCTABJICHUS MNOJAMHOXeCTBa A
BEPUINH, JOCTHKUMBIX U3 Y IO HEHACBIILIEHHBIM pedpam.



3) Ecmu ctok Z He nomnanaer B A, TO NOCTPOCHHBI MOTOK —
MaKCUMAJIbHBIM, W 3a/a4a pEIIEHa, UHA4YE€ — BBIICIUTH IIyTh U3 Y B Z,
COCTOSIIIMM M3 HEHACBHIEHHBIX pedep M yBEIMYUTH IOTOK ¢(e;) IO
Ka)kJIoMy peOpy sToro myTtu Ha Bennuuny V = min{C(e;) - ¢(e;)}.

4)  MuHumyM OepeTcs Mo BceM pedpam 3TOro MyTH, TEM CaMbIM
IIOCTPOMM HOBBIN OTOK @1 = {@l(e;)}.

5) BosBpart k 1m1.2.

4 BapuaHTbI 3a1aHNI

ITo nanueiM TaOHUUE! 4.1

1) Haiitn xpaTtyallliii MyTh CBSI3aHHOTO HEOPUEHTHUPOBAHHOIO U
HEHarpy»eHHoro rpada, 3a1aHHOr0 MaTpULEH CMEKHOCTU €r0 BEPILHH.

ITocTpouTs:

- ICXOAHBIN Y UHACKCUPOBAHHBIN HE HArPYKEHHbIE Tpadbl;

- MATPHUILy CMEKHOCTHU YT rpada.

2) HailfTu MUHUMAanbHBIA NyTh U3 BEPIIMHBI a B BEpPUIMHY b B
rpade ¢ HarpyXE€HHbIMM pPeOpamMu, 3aJaHHOIO MaTPHUIIEH CMEXKHOCTH
€ro BepIIMH (B CKOOKaxX yka3aHbl Beca pedep), ¢ MOMONIbIO AITOpUTMa
JIeUKCTpBHI.

ITocTpouts:

- ICXOJIHBIN rpad ¢ ykazaHueMm BecoB pedep;

- MaTpuily penbeda rpada.

3) Ilpu 3aganHON KOH(DUrypaluu TPAHCIOPTHOW ceTU (M3BECTHA
MaTpulla CMEXHOCTM BepIIMH Tpada) W HU3BECTHOM MPOITYCKHOM
cnocoOHoctu Ayr (u3BectHa Matpuna M1 penbeda rpada), HaTH
HauOOJNIBIIIYI0O BEIMYMHY TIOTOKA, KOTOPBIM MOXET MPOIYCTUTh
TPAHCIIOPTHAs! CETh, & TAKXKE PACHPEJEICHUE ATOr0 MOTOKA MO Ayram
TPAHCIIOPTHOM CETHU.

IToctpouts:

- ICXOAHYIO TPAaHCIIOPTHYIO CETh;

- pa3pe3 TPAHCIIOPTHOM CETH.

4) Hcnone3ys yciioBusi 3amaHuid 1-3, ompenenurs Kpardyaunive
OyTH MEXKIYy JBYMsI BEpIIMHAMHU, a TakKKe HAWTH HauOOJIBIIYIO
BEJIMYMHY MOTOKa TPAHCHOPTHOM ceTth ¢ mnomombo OBM ¢
npuMeHeHneM nakera Network cUCTEMbl aHATUTUYECKUX BBIYMCICHUHN
Maple. CpaBHUTh TIOJIyYEHHBIE pE3YyJAbTaThl C  Ppe3yJibTaTaMH,
MOJIYYCHHBIMU IPY BBINOJIHEHUY 3a7aHuii 1-3.
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OxkonuaHue Ta0uIE! 4.1
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S IIpumep pelieHUs] BADUAHTA 3aIaHUSA

3apanmue.

1) Hahtn xparvaiimmi myTte W3 BepmiuHbl 10 B BepmuHy 6
CBSI3aHHOTO ~ HEOPUEHTUPOBAHHOIO U  HEHArpyXeHHOro rpada,
3aIaHHOTO0 MaTPULIEW CMEXHOCTH €T0 BEPILH.

IToctpouts:

- UICXOAHBIN Y UHACKCUPOBAHHBIN HE HArPYKEHHbIE Tpadbl;

- MATPHUILy CMEKHOCTHU YT rpada.

X |[1]2[3[4|5[6]7[8[9]10
1 10/]0]0(0[O]1]1[0]O]|O
2 10/0]0j1]1]1]0]0]0] O
310(0[{0|0]0O(O0O]1|O]1]1
4 10/1/0(0]0]0]1]0[0] O
510(1[{0(0]|0]0]O|T1]0O]O
6 |1{1]0/0/0]0]0]0]0]| O
711(0[1]1{0]0]0|0]O0] O
8 10/0/]0]0]1]/0]0]0]1]O0
910(0]1]J0]0j0]|O|T1]0O]1
10{0)/0]1]0]0J0]0]J0O]1]O0

2) HaiifTu MUHUMAaJIBHBIN ITyTh U3 BepiinHbl a (7) B Bepiiuny b (5)
B rpade ¢ HArpy>KeHHbIMU peOpamu, 3aJJaHHOTO MAaTPUIEH CMEKHOCTH
€ro BepIIvH (B CKOOKax yka3aHbl Beca pedep), ¢ MOMOIIbIO alropuT™Ma

JIeUKCTpBHI.

ITocTpouts:

- ICXOJIHBIN rpad ¢ ykazaHuem BecoB pedep;

- MaTpuiy penbeda rpada.
x] 1 [ 2]3] 4567 ]8]9]10
1 ofJofo 1o ]o[1i®»][o0o]o]o
2]l 0ol ool 0]o0o]o0o]o0
3l oJo]loflo]ol1®[B]  0]0]o0
41l ool oo 1wl o]oliue 14
sloJi@olololo]oli)[I3] o0
6l 0o [1[1G|[i®]o]olo]lo]o]o
7113l 0o 1] o] ololo]o]o]o
sloJoJoloJunlo]o ] o] o0o][16
olo oo lwlidololo]o]o
100 0 oo 1w o]o]olfie]o]o

3) Ilpu 3aganHON KOH(Urypaluu TPAHCIOPTHOW ceTH (M3BECTHA
MaTpulla CMEXHOCTM BeplIMH Tpada) U HU3BECTHOM NPOITYCKHOM
cnocoOHocTn Ayr (u3BectHa Matpuua M1 penbeda rpada), HailTu
HauOOJNIBIIIYI0O BEJIMYMHY TIOTOKA, KOTOPBIM MOXET MPOIYCTUTh
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TPAHCIIOPTHAsL CETh, a TAKXKE PACIPEACIICHUE DTOr0 IOTOKA MO Jyram
TPAHCIIOPTHOM CETHU.

IToctpouTs:

- UICXOJHYIO TPAHCHOPTHYIO CETh;

- pa3pe3 TPAHCIIOPTHOM CETH.
C|1]2]3]4]5]6 Clep)) |1]12]3]4]5]6
1[oj1]1]/0][0]0 1 [o]6][1]0]0]0
2 [1]jof[1]o]1]0 2 |6]/0[2]0]3]0
3 [1]1jof1]0]0 3 |1]2]0[3]0]0
4 lojof[1]o|1]1 4 |ojo[3]0]1]2
5]of1joj1]0]1 5 |o|3]o[1]0]5
6 [oJofof1]1]0 6 |ojojo[2]5]0

Benuuunbl motoka kaxkaoro peopa:  o¢(el3)=1; o¢(el2)=4;
o(e23)=1; p(e34)=2; p(e46)=2; p(e25)=3; p(e56)=3.

4) Hcnonb3ys ycimoBus 3alaHuil 1-3, ompenenuTs KpaTdyauiime
OyTH MEXIY JBYMsI BEpIIMHAMHU, a TakKKe HAWTH HaMWOOJIBIIYIO
BEJIMYMHY MOTOKAa TPAHCHOPTHOM ceTth ¢ mnomombo OBM ¢
npuMeHeHneM nakera Network cUCTEMbl aHATUTUYECKUX BBIYMCICHUN
Maple. CpaBHUTH, TIOJIy4EHHBIE pE3yJdbTaThl C  pe3yJibTaTaMu,
MOJIYYCHHBIMU PY BBIMOJIHEHUY 3a7aHuii 1-3.

Peienue.
1) Ilo 3amaHHON MaTpHUIIE CMEXKHOCTH BBIIIOJHSIEM MOCTPOCHUE
ucxoaHoro rpada, pe3yiabTaT nIpeAcTaBiieH Ha puc. S.1.

Puc. 5.1 — Ucxonnblil HE HarpyKeHHbIN rpad

Jlanee BBINOJHAEM WHACKCAIMIO BEPIIMH Tpada Mo MpaBUILy,
npeacTaBieHHOMY B 11.3.1, mocie npoBeIeHHST KOTOPOW, HMCXOJIHBINA
rpad Oyner mpeoOpa3zoBaH B rpad ¢ MHIACKCHPOBAHHLIMHU BEPIIMHAMU,
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NpECTaBICHHBIM Ha puc.5.2. KpoMme WHAEKCAllUM BEPIIWH, YKaXEM
nyru U rpada.

Puc. 5.2 — IHiekcupOBaHHBIN HE HArpy>KeHHbIN rpad

[TocTporM Matpuily CMEXHOCTH Iyr rpada mo mpaBuwily: €clid
oyru A u B uMeroT OO0IIYyI0 BEPIIMHY, TO B MaTpUlle Ha MEPECCUCHUU

CTPOK U CTOJIOIIOB C HOMepaMu 4 U B npucBanBaeM 3HaueHue 1, nHaue —
0.

U|[1]2]3[4|5|6]|7]|8[9]10]11]12
1 10/1]0({0|1]0]0]0O]O] O ]0]O0
2 11]0]1]0/0]1]0]0]0O[ 0 ]0]O0
310(1{0)J1]0(1]{0J0]0O]J0]0]0O0
4 10/0/1(0]|1]0]O|1|0]O0]0]O
511(0{0J1]0(0|0)J1]0]0]0]0O0
6 |0[{1]1]0]0]0]|1]0]O]O0]0]O0
710(0{0/0]0O|1]|0O)j0O]1]0]0]0O0
8 10/0]0]1]1/0]0j0]0O] 1T | T ]0O0
910(0[0|0]0O}O0O]1|0O]O| T [O0]1
10/0({0[0|0O]OJO]|OJT|1]JO|T]1
11/10{0{0|0]0O]O]O|T1]O| 1 |01
1210(0{0}J0]0O|O]OJO]1] T T ]O

Wrak, nHIEKC y HAYaJbHOM BEPIIMHBI PABEH JJIMHE KpaTdyauliero
nytu — 4. JIBurasicb B HanpaBJICHUW yObIBaHUS WHIEKCOB, OIMPEACIIUM
KpaTdyanimui myTh u3 Bepmnnsl 10 B Bepumny 6: 10-3-7-1-6.

2) Ilo 3agaHHOW MAaTPUIIE CMEKHOCTH BBIMOJHSAEM IOCTPOCHHUE
ucxonHoro rpada. Hax xaxoi BepIIMHOW KypCUBOM CTaBUM HHJIEKC,
00O3HAYaOUMK YJAJEHHOCTh MO JyraM OT HadaJlbHOW BEpIIMHBI.
Pesynbprar nipenicraiieH Ha puc. 5.3.



Puc. 5.3 — Ucxoanslil Harpy>keHHsbI rpad

CocraBnsiem Matpuily penbeda rpada 1o mpaBwiIy: Ha
NEPECEUEHUN CTPOK U CTOJOIOB, 00O3HAYAIOIIUX HOMEpa BEPIIMH,
yKasbIBaeTcs cymiectsoBanue pedpa (¥; > 0) u ero Bec, ecau pedpo
CYIIECTBYET.

—
(e

L ke k=] =] I N feo) fan) fan) RanJ | NS I SN
(=) le)ie) fe) fel Fal B PN R, R | O] Ran) o))

_
IIN-1E-CIINT I N [V FNS [T g B
olo|o|w|o|lov|o|lo|lo|~

SOOI OO |||

OO || NN | (O|W

OIW OO

OO OO Q||| N|O W

QO OO OO OO |

OO OO O|W IO |||\

(=) lele)} fer) el fen) I PN Ren ) en ) Kan)

Jns HaxOoXKIACHUS KpaTdyaumero IIyTH CTPOMM JBE MAaTPULIbL,
BTOpAsi U3 KOTOPBIX XapaKTEPU3YET PACCTOSAHUE MEXKAY BEPLIMHAMU,
[IPAYEM 3aAII0JIHEHUE ITOM MATPHULBI IO CTPOKAM CBEPXY BHU3 OTPAXKAET
IBWKEHUME  OT  HAYaJIbHOW  BEpUIMHBI K  KOHEYHOM  IIyTEM
[IOCJIEIOBATEIILHOTO PACCMOTPEHUS Ka)XXAOM BEPIIMHBI U CBA3U €€ C
NPEIBIIYIIEH, Y)KE PACCMOTPEHHON. B Ka)X10l CTPOKE NEPBON MATPHULIBI
CUMBOJIOM «*» OyIeM MOoOYepeqHO OTMEYaTh PACCMOTPEHHBIE HaMU
BEPILUHBL.
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112[3(4/5(6[/7]8[9]10 112(3(4(5/6|78(9|10
%k

* * - - -5 -] -
* * * N R A I N 0 e
* * % | % -l -1514]-1-13|-1]-]-
* ® | % e 21 -1514|-|-131]-1|-1] -
® | k| k| % *® | % 21 -1514|-1213]-1]-1] -
A e * 201 -15141|-1213]-1]-1] -
A e * 201 -15141|-1213]-1]-1] -
A e * 21 -15141-1213|-1-16
B EEEEEE 2[2]5]4]-[2]3]1]3]6

Martpuua A Martpuna B

Takum oOpa3zoM, [JIs HAXOXKJICHHS KpaTyalliero MmyTd U3 7-ou
BEPIUUHEI B 5-yI0 :

1. ITo matpuue B s HayalbHOW BepIIMHBI (7) HAXOAUM Ty
CTPOKY, TJA€ HWCXOAHAs TMPOMYCKHas CIOCOOHOCTh MPUHUMAET
MUHUMAaJIbHOE 3HaU€HUE (3-51 CTpOKa).

2. W3 matpuibl A 1o CTpOKe, HailieHHON BhIlIE (3-51) HAXOIAUM
BEpUIMHY, KOTOPYIO MBI paccMaTrpuBaJii B 3TOM cTpoke. OHa Oyner
ABJISITHCA CIAEAYIOIIEH BEPIIMHOM B HAlllEM MUHUMAaIbHOM IyTH (1-51).

3. BepmmHOW, HAaWAEHHOW B 1.2 3aMEHSEM HAYAIbHYIO, U
MNOBTOpPSIEM MYHKTHI 1-2 10 OOHapyXeHUs KOHEUYHOW BEpIIMHBI
(BepmiuHa 5).

Matpuubt C w D TNOSCHSIOT ONUCAHHBIA BBIINIE AJTOPUTM
HaXO0XXJIECHUSI MUHUMAJIBHOTO IIYTU U3 /-0 BEPILIUHBI B 3-10.

1|23 [4|5]6]7[8]9]10 1[2]3[4[|5]6|7][8]9]10
ok -] --]-]-
ok sk Y e
ok : : —=1=1=1T=—=13|-|-] -
ok o K Lo TsTal-T-131-1-71-
ok k| shd—| [ 20 -0slal-1-13]-]-]-
k| otk k| % Y I S I — I R
IEIEIE 1 o 20 -s5lal-12l3]-]-]-
k| ok [k [ ok 1 ok 20 -1s5lal-1213]-]-]-
k |k |k | ok ko[ ok |k | ok 7 -5 4]-12131-1-16
ol B Tl B IR s e e e 22|54 ]-]2]3|1]3]6

Matpuna C Matpuua D
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Takum oOpa3zoM, KpaTyaliuid myTh U3 7 B 5: 7-1-4-6-2-5 paBeH 13.
3) Ilo 3agaHHBIM MaTpuUllaM BBINOJHSAEM MOCTPOEHUE HMCXOAHOTO
rpada — TpaHcnopTHOM ceTu. Onpenensem BepiinHbl 1 1 6 kak uctok (1)
U CTOK (S) cCOOTBETCTBEHHO. Pe3ynbTaT npeacTaBieH Ha puc. 5.4.

Puc. 5.4 — UcxonHas ceTh

ChopmupyeM HadallbHBIM M0OTOK (0, COCTOAIIMN M3 CYMMBI
MOTOKOB MO CJEAYIOIIUM IyTSM, U HailJIeM MPOIMYCKHBIE CIIOCOOHOCTH
IyTEH:

nl=(1, 3,4, 6), o(ul) =1 (6);

n2=(1,2,3,4,6), p(u2) =2 (13);

ud =(1,2,5,6), p(u3) =3 (14).

T.o. mponyckHas ciocoOHOCTh ToToKa (0 paBHa:

¢0 = o(ul)to(u2)+e(u3) = 6.

[Io W3BECTHBIM BEIMYMHAM IIOTOKA KaXJAOro pedpa CcoCTaBUM
Matpuiy M2 noCTpOEHHOI0 IIOTOKA C JIEMEHTAMH P(e;).

1234576
1L o4 1]o]o]o
2 4]0 1 ][o]3To0
3 [-1]-1Jo 2070
4 Jolo|2]0]0]2
5[ o]l3]o0o]o0o]o0]3
6 JoJo]o]2]-3]0

Crpoum matpuy M3 = M1 - M2 = {C(ey) - ¢(e;)}:
1234576
1 Jo[2]o0o]o]o]o

2 oo 1 [o]oT]o
3 [2]3]o0o]1]o0]o
4 Jolols5]o]1]o
5ol e6]ol1]o0]2
6 lolojo 48]0

B cootBercTBHM C AJIrOpuTMOM  COCTABJISIEM MaKCHUMaJIbHBIN
ITOTOK:
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1) Ctpoum HavaIbHBIN MOTOK.

2) CocrtaBiisgeM 1o HeHachlllleHHOMY TyTH A={1,2,3,4,5,6} e 1=/
u 6=S, B COOTBETCTBUM C I1.2 QIrOpUTMa IOCTPOCHUS MO TEOPEME
Q@opna-PankepcoHa, CTOK Momal B  KOJWYECTBO pedbep 1o
HEHACBIIICHHOMY Iy TH.

3) BpmigensieM nyTh W3 HCTOKA B CTOK, COCTOAIIMN U3
HEHaChIIeHHbIX pedep Ww=(1,2,3,4,5,6).

Beruucnsem Cy-Xj;:

Clz-X12:6-4:2, C23-X23:2-1:1, C34-X34:3-2:1 ,A45:1 >A56:2-

Min(Cy-X;;)=1,yBenmunBaeM Ha €IMHHUILY IIOCTPOCHHBIN ITOTOK
U Bo3Bpamaemcs K m.2 o(ud)=1.

CTpouM MHOKECTBO 10 HEHACHIIIIEHHBIM peOpam A={1,2}

[TocTpoum pa3zpe3 MUHUMAIbHON MPOMYCKHON CIIOCOOHOCTH. DTOT
paspes OyaeT umeth Bua R(A4\B)=1+2+3=6.

Pa3pe3 TpaHcnopTtHOUW cetu mnpexncrtaBiieH Ha puc. 5.5. On
NEepEeCceKaeT Iyr'd, Hayajgo KOTOPBIX IPUHAMICKHUT MHOXKECTBY A, a
KOHEI MHOXKECTBY B.

Puc. 5.5 — Pa3pe3 TpaHCIIOpTHOM CcETH

[IponyckHast cnocoOHOCTh pa3pesa: R(4A\B)=1+2+3=6.

Takum oOpasom, coriacHo Teopeme Dopaa-DankepcoHa,
IIOCTPOEH MAKCUMAJIbHBIA MOTOK, PAaBHBIM MUHHUMAJIbHOU IPOITYCKHOU
CIIOCOOHOCTH pa3pesa CETH.

4) OnpenensieM MUHMMAJIbHBIA YT U3 1-10 3a1aHus.
> restart: with (networks):

> new(G): n:=10:

addvertex (i$i=1..n,G); # BepumHn mMcxomHoro rpada
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> addedge([{1,6},{1,7},{2,4},{4,7},{2,5},{7,3},{3,9},{3,10},
{5,8},{8,9},{2,6},{9,10}1,G); # Pebpa rpada

> draw(Linear([1,6],[2,71,(3,8],[4,9],[5,101),G); #
UsobpaxeHmne mcxomHoro rpada

B 72 Ba B¢ 70
1 2] 2 =S 3:_; 4 e a] 5
> T := shortpathtree(G,10): # JlepeBO MMHMMAJILHBIX IIyTeMN

> draw(T); # MsoBpaxeHue Znepeea

4 = 2 3
270 a 2
6 = AR
P & 10
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> allpairs(G) [6,10]; # Uucio myr B OepeBe MMHMMAJILHBIX IIyTen

4

Jlerko yoenuThCs B TOM, YTO MUHUMAJIbHBIN MyTh W3 BepIIUHBI 10
B BepmmHy 6: 10-3-7-1-6. UtOo coBmagaer ¢ HaWJICHHBIM paHEe
PE3YJIbTATOM.

OnpenensieM MUHMMAJIbHBIN IYTh U3 2-T0 32IaHUA.

> restart: with (networks):

> new(G): n:=10:

> addvertex(i$i=l..n,G);

> addedge ([[1,71,[1,4]1,[3,71,[3,61,[4,61,[6,21,[2,51,1[4,91,
[9,5], [4,101,[10,8]1,[8,5]],weights=[3,2,5,5,4,2,2,6,3,4,6,1],

> draw(Linear([1,6],[2,7],[3,8],[4,9],[5,10]),G);

ok os Az 4 85

=shortpathtree(G,1) :
=vweight (T) ;
raw (T) ;

> T
> W
>d
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4 5 @ 3
5 o D 2
g = et
7o e 40
5 e -
> allpairs(G) [5,7];
13

Jlerko yOenuThCsi B TOM, YTO MUHUMAJIBHBIM MYTh U3 BEPIIUHBI 7 B
BepuInHy S5: 7-1-4-6-2-5, paBen 13. UTo coBnamaer ¢ HalJICHHBIM paHee
pe3yJIbTaToOM.

OmnpenesnsseM Hau0OJbUIYI0 BeJIHMYMHY IO0TOKA, KOTOPbBIU

MOYKET NPONYCTUTHh TPAHCIIOPTHAaA CETh U3 3-ro 3adaHUs.
> restart: with (networks):
new(G) :V:=$1..6: addvertex([V],G):
vl:=1;
v2:=6;
E:=[[1,2],[1,3],[2,3]1,[3,41,[2,5],[4,5]1,[4,6],[5,6]11;
> w:=[6,1,2,3,3,1,2,5];
addedge (E,weights=w,G) :
draw (Linear([1],[2,3]1,[5,4]1,[6]1),G);
Potok=flow(G,vl,v2,edgsatur) ;
edgsatur;
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d 4

14 )

25 &e

Pofol =18

TakuM oOpa3om, pe3yJbTaT BBIUMCICHUS HAUOOJbIIECH BEIMUYUHBI
noToka ¢ mnomompio OBM coBmasm ¢ pe3yabTaToM pacyera,
ONPEACIICHHBIM PaHEe.

6 TpedGoBanus K oTueTy
Otyet no 1abopaTopHOI paboOTE JOJIKEH BKIIIOUYATh B CEOSI:

— HaMMEHOBaHME JTabOpaTOPHON PabOTHI;

— 11eJ1b JJa0opaTOpHON PabOTHI;

— 3aJlaHue K JJabopaTopHOl padoTe;

— KpaT4aulllui [OyTh CBSI3aHHOIO HEOPUEHTUPOBAHHOIO W
HEHarpy»eHHoro rpada;

— WCXOJIHBIN ¥ MHICKCUPOBAHHBINA HE HATPYKEHHbIE Tpadbl;

— MaTpHUILy CMEKHOCTU YT rpada;

— MUHUMAJIbHBIN TTyTh Tpada ¢ Harpy>KeHHbIMU peOpamu;

— rpad ¢ ykazaHueM BECOB pedep;

— MaTpuiy peiabeda rpada;

— HauOOJIBIIIYIO BEJIMYMHY TOTOKA, KOTOPBIM MOXKET MPOIMYCTUTH
TPaHCTIOPTHAS CETh;

— WCXOJIHYIO TPAHCIIOPTHYIO CETh;

— pas3pe3 TPaHCIIOPTHOMU CETH;

— TEKCT MPOTPaMMBbI U pe3yJIbTaThl pacyera B cucteme Maple;
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