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é)T Mang

» Pinh nghia 1: Mang la do thi co hudng ¢ =< V,E >
trong do:

CS duy nhat mot dinh s khdng ¢ cung di vao goi la diém phat
C6 duy nhat mét dinh ¢t khdng ¢ cung di ra goi la diém thu
MOi cung e = (u, v) € E dugc gan véi mot s6 thuc khdng am
c(e) = c(u, v) goi la kha nang thong qua (bang thdng) cua cung
Quy udc: NEu khong cd cung (u, v) thi kha nang thong qua dugc
gan bang 0 3 2
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é)'T Luong trong mang

» Dinh nghia 2: Gia s’ cho mang ¢ =< V,E >. Ta goi luong f
trong mang ¢ =< V,E > la anh xa f: E - R, gan cho moi
cung e = (u,v) € E mot so thuc khong am f(e) = f(u,v), goi
la ludng trén cung e, thoa man cac diéu kién sau:

1) Ludng trén mdi cung e € E khdng vugt qua kha ndng thong

qua cua no: 0 < f(e) < c(e)

7)) Diéu kién can bang ludng trén mai dinh clla mang: Téng
ludng trén cac cung di vao dinh v bang tdng ludng trén cac
cung di ra khoi dinh v v8i moi v # s, t:

Zuel"—(v)f(u: U) — Zuer‘*‘(v)f(vJ u)l
r~w)y={uuev:(uv) eELTT(w) ={ueV:(v,u) € E}

3) Ta goi gia tri cua luong f la so:

val(f) = Zuer+(s)f(5; u) = Zuer—(t)f(u» t)
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Vi du: Luong trong mang
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éﬁ" T .. . A :
a Bai toan ludng cuc dai

» Phat biéu bai toan

Cho mang G =< V,E >, hay tim ludng f* trong mang vdi gia tri
lubng val(f*) I16n nhat

» Vidu
Xét d6 thi cd hudng tudng (ng véi hé théng dudng 6ng dan dau
Cac 6ng dan dau tudng (ng vdi cac cung cla do thi
Piém phat 1a tau chd dau, diém thu Ia bé chlra dau
Piém ndi gilra cac 6ng tuong Uing vai cac dinh cla do thi
Kha nang thong qua cua cac cung tuong 'ng vdi ti€t dién cac 6ng
Can tim lubng dau I6n nhat co thé bom tU tau chd diu vao bé
chua?
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éJTﬂ NoO1 dung

» Thuat toan Ford-Fulkerson
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é)_T Lat cit

» Pinh nghia 3: Lat cat (X, X*) la mot cach phan hoach
tap dinh V cda mang thanh hai tap X va X*, trong dé
seEXvateXx".

Kha nang thong qua cuta lat cat (X, X*) dudc dinh nghia:

c(X,X*) = z c(v,w)
vEX,WEX™
Lat cat vdi kha nang thong qua nhd nhat dudc goi la 1at cat hep
nhat

» B6 dé 1: Gia tri cua moi luéng f trong mang luén nho
han hoac bang kha nang thong qua cua lat cat (X, X*)
bat ky trong mang: val(f) < c(X,X™)

Hé qua: Gia trj cua ludng cuc dai trong mang khong vugt qua
kha nang thong qua cua lat cat hep nhat trong mang
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Xét lat cat (X, X*):
VO X ={S,3,4}, X" = {t, 1,2}
X, X)=4+1+2+4=11
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é/T'T Po6 thi tang luong

» Gia sU f la mot ludng trong mang G =< V,E >. TU mang
nay ta xay dung do thij co trong so G, =<V, Ef >, VGi tap
cac cung E; va trong so trén cac cung dugc xac dinh nhu

Sau.
NE€u e = (v,w) € E VGi f(v,w) = 0, thi (v,w) € E; VGi trong sO
c(v,w)
NEu e = (v,w) € E VGi f(v,w) = c(v,w), thi (w,v) € E; VGi trong
sO c(v,w)

NE€u e = (v,w) €EE VGi 0 < f(v,w) < c(v,w), thi (v,w) € Ef VOi
trong s6 c(v,w) — f(v,w) va (w,v) € E; VGi trong sO f (v, w)
» Cac cung cua G, dong thai la cung cua ¢ dugc goi la
cung thuan, cac cung con lai dugc goi la cung nghich. D6
thi G, dugc goi la do thi tang luong.
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é/T_: Vi du: b6 thi tang ludng

» Xét mang G vdi ludbng f nhu sau: Cung nghich
(2)
1 3 2
4 3
o 3(3)
S {

(3)3

3 2

Mang G va luong f

Do thij tdng luong G;
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é‘T Tang luong theo duong di

» Xét P = (s = v,,v,V,,...,1, = t) la mot dudng di tu' s
dén t trén do thi tang ludng G,

» Goi & la gia tri nho nhat cua cac trong sb cua cac cung
trén dudng di P

» Xay dung ludng f' trén mang G theo quy tac sau
f (U,V) + O , néu (u,v) e P la cung thuan

f I(l_],V) —| f (U,V) — O ,néu (u,v) € P la cung nghich

f(uv) - néu (u,v) ¢ P

f' la lubng trong mang va val(f') = val(f) + &

Thu tuc bién déi ludng nhu trén la tdng ludng doc theo dutng P
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Do thj ting luong G; Mang G va luéng méi f’

Val(f) =5
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é/T'T Puong tang luéng

» Pinh nghia 4: budng tang luong f la mot dudng di bat
ky tur' s dén t trong do thi tang ludng G,

» Dinh ly 1: Cac ménh dé sau la tuong ducng:
f la ludng cuc dai trong mang
Khong tim dugdc dudng tang luong f
val(f) = c(X,X*) véi mot lat cat (X, X*) nao do
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éT“.T n .
o a Thuat toan Ford-Fulkerson
» B3t dau tir moét ludng f bat ky - co thé Ia ludng 0
» Xay dung do thi tang ludng G,
» TU G, tim duGng tang ludng P
Néu khong co6 dudng tang ludng nao thi két thic
NEu co dudng tang ludng P thi xay dung luong mdi f’ va lap lai

qua trinh trén cho dén khi khong tim thém dudc dudng tang
lubng MAi

Pé tim du’o’ng tang ludng trong G, co thé sir dung thudt toan tim kiém
theo chiéu rong (hoac theo chiéu sau) bat dau tU dinh s.
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é'_T Mot so két qua Iy thuyet

» Dinh ly 2: Ludng cuc dai trong mang bang kha nang
thong qua cua lat cat hep nhat

» Dinh ly 3: Néu tat ca cac kha nang thong qua la cac s6
nguyén thi luon tim dudc ludng cuc dai voi luong trén
cac cung la cac sO nguyén
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