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Figure: TLME 5HME

o Mgzt (E): G(N,A)

o TS N={1234}

o JMEEES: A={(1,2).(1,4),(3.2).(3.4),(2.4)}
o MEH (i,j)=(.i)
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[E#& (walk)

@ Walks are paths that can repeat nodes and arcs
o Example of a directed walk: 1 —2—-3-5—-4-2-3-5
o A walk is closed if its first and last nodes are the same

@ A closed walk is a cycle except that it can repeat nodes and arcs.
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o F A (Ford Fulkerson 51%)
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o FIR: n=|N|, m=|A|, B&E (i,j) HFIE w;
o FHM s B ¢t R

PRRERY: B 131 13 / 59



REBOIRI AR

AR xy FOREEEREEL (7,)), NSRBI

min Z WiiXij

(ij)eA
subject to
1 ifi=s

0 otherwise

x;={0,1} ¥(i,j) € A

PRRERY: B 131 14 / 59



RIFRETR

o FRB%EE (Dijkstra Hik)
o FREEHUIE (Bellman-Ford Hi%) — SHRIRYSILN H
AR, BOSBIFRYAI A SN “BdRgiy 58" BRREmMYEANE

PRRERY: B 131 15 / 59



@ ML f

fl /7
(> Byl
@ H KA
@ Ford Fulkerson &%

Q SIS
o INHFR (Cycle Canceling) H.1%

o MZgHAlifZTE (Network Simplex)
o Ji-XH{#i% (Primal-Dual)

«0>» «F>r» «=)>r» «

it
-
it

DA 1659
16 / 50



12 FAN el

G=(N, A)

xij= JREL (i,j) LMIiE
u= B (i, )) A&
s= LA

SN

o t= 2841

max Vv

s.t. Zx,-j—Zxk,-:OVie N,i+#s,t
J P
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0<XU<U;J'V(I'7J')€A
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We refer to a flow x as maximum if it is feasible and maximizes v. Our objective
in the max flow problem is to find a maximum flow
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Pl M5 (residual network)

PAT—MH ry FERINER (i, j) LAIRIR
g%, ﬁ'ﬁ rij = Ujj — Xij, Iji = Xijo
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Q x;=0V(i,j)eA
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o AAMMEBITIREA: AHMEH (55)
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@ Find a minimum cost circulation such that the flow on (j, /) = d; X (j,7)
RSB/ NEAIRES, (7)) ERRESET S REF R

e on arcs (j, ) for j=1to n. Lower bound = upper bound = d; AT (j, ) 5l
B, HimBER ETRETHRFER

@ Arc (n+1,0) : each purchased napkin ends up dirty. 5E% (n+ 1,0) f6FFH
BRI (TCRIR)
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(i)q -5 (4)‘
4 4 -12 4 -4
% 4
o 60 6 5 -5
cost
3 3
-3

Figure: B 1-2-3-6-5-4-1 AN, BANREMIZRAN-1, BEA
min = {6,2,10,1,2,5} = 1
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Figure: BH 1-2-3-6-5-4-1 MR, B EMIZRHN 44-643-5-4-5=-1, FEA
min = {6,2,10,1,2,5} = 1
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Figure: B 1-4-5 RHIA, BARETEAN 5+4-12=-3, HEHN min = {1,17,2} =1
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