Bai toan lwng wi chi phi nk nhat
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ALGORITHMS AND NETWORKS




NoI dung bal lnc

Bai toan Ibng vi chi phi nkd nhat: phéat béu vatng
dung.

Thuat toan “cycle cancelling

Mot vai bien thé thoi gian da thirc caa “cycle cancelling
Thuat toan ap dng lién tép bai toantuong di ngan nhat
(the successive shortest paths algorithm)
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Bai toan Iwng chi phi nld nhat

o Trén ndt canh aiado thi ta co

o Kha niang thong qua (Capacitg(u,V): giéi han vé dai lugng co the
thong qua enh do

o Gia (Cost)cost,Vv): gia phii tra tinh tréndon vi caa lubng thong qua
canh.

 Gia aia luong (Cost of flow)f:
o Tong trén &t ca cac anh (u,v) caaf(u,v).cost,v)
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Bai toan Iwng chi phi nld nhat

» Cho trwéc: Mang G, cac kb ning c, gia costdiém
ngwn s, diem dicht, va gia ti caa luong muwon thong qua
r

» Cau hoi: Tim mot ludng tir stéi t vai gié tri r sao cho
tong gia la nhd nhat
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Kha nang thong qua vodn

o C6 the xay ra traong hop c6 mdt sé canh aiado thi co kha nang
thong qua vo in

o Néu cé ndbt chu trinh \6i gid Am ko thanh chboi cac anh cé kh
nang théng qua vo 4n thi chiing ta c6 thtao ra ndt ludng Vi gia
nho tay y=> day la trong hop suy bén

o Trong cac truong hop khac: T: cd thé chuyén vé truong hop véi gid
hitu han bang cachdit kha ning aia canh vo han bing ©ng kha nang
cua tit ca cac anh hitu han
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e Twong tr nhu
bai toan max-
flow véi nhieu
nguon va dich




» CO the coi tat ca cac cost la khdng am.
» Néu co gia am:gi st kha nang hiru han. Bién doi mang \é
mang trong duong Voi gia khong am:

Cost -r

‘ : Capacity c ‘
- O_.©
Capacity c ' Capacity c
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Ung ding

Bai toan \an tai

Ghép ép Matching i gid nhd nhat

Reconstruction of Left Ventricle from X-ray projewmts

o Image:Mang hai chiéu cac bit; biét tong hang, tong cot va xac
Xuat cho tirng bit

o Tim anh Vi gié tri ddng cac 6t va cac dong &i xac xuat la
l6n nhat

o Bai toan nay co6 thmo t nhu bai toan minimum cost flow
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» Kha niang théng qua nintrong bai toan léng arc dai.
o Néu f (u,v)>0 thi cost(u,v) = cost(1,V), and cos(v,u) = —
cost{,v).




Capacity 5, cost 3

Capacity 2, cost 6 C%

Capacity 1, cost -3

Gia s ching ta @i luong 1
tr aGib

apacity 2, cost 6




Thuat toancycle cancelling

» Tao ra bt luong kha thi f trén mang
» while G; co mjt chu trinh ando
o Tim mot chu trinham C in G
o Goi D la kha nang thing dr nhé nhat ¢, cia mot canh trén C
o Chothén D don vi vac mdi canh trér C:bay la mét luong kha thi
mai voi chi phi nhd hon

e Outputf.
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Thuat toan Cycle cancelling l&ingdan

» Dinh Ii: f c6 gia nid nhat néu va ch néu G, khoéng cé
chu trinh am

o Néu G c6 chu trinh &m thi ta cédltai thién G dé thu dugc mot
luong co gia nld hon.

o Gia si f 1a mot luong, va f’ 1a mot luong toi wu. f* — f 1& mot
“circulation” trén G, tr 4ay la t hop tuyén tinh aia cac chu
trinh,va réu f khdng pldi 1a téi «u thi tng gid ciia chu trinh
nay la Amdo d6 ton tai mot chu trinh &m trongap hop naydo
la mot chu trinh am trong 6
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Thuat toancycle cancelling

Thuat toan cycle cancelling khoniam bao la co thyi
glanda tirc.

Hé qua:Néu moi gia, capacities,va kng mwn théng
qua la § nguyén thi én tai mot ludng Hi vu véi cac gia
tri nguyeér.

o Thuat toan cycle cancelling timugc mot luong nguyén

Bién thé: sir dung chu trinh gia trung binh Bmhat (the
minimum mean cost cycle) cho #tuoan thvi gian da
thirc
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Minimum mean-cost circulation
algorithm

» Trong thiuit toancycle cancellinga timminimum mean
cost cycleva sr dung chung
o O(nm) time to find the cycle.
o C6 mot dinh i chi ra ring $ budc lap 1a Onn? log? n).
o Thuat toar cé do phac tap O(n’m3 log? n).
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Successive shortest paths

» Bat dau véi luong fvai f(u,\)=0 cho noi (u,v).

e repeat until valuef) =r
o Tim shortest path P trong Gr stéi t
o Dat g la minimum residual capacityaa cac anh trén P.
o Guri min(q,r — valuef)) gié tri chc luong doc thec F.
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On the successive shortest paths algorithm

C6 the sir dung thoi gian

tinh toan la 8 mu

Gia sit G khong co anh

nao coO cost am.

Choloi giai toi uu.

o Béat bién: f ¢ gia nld nhat
trong fit ca cac lwn co gia
tr1 valug().

Parhocnong ngrep Haro!

16

Barglang vVan TraHoe

Gla sir thuduwoc 1’ tir f by
bang cach gi theo P.

bt f” la luong véi gia nho
nhat véi cung gia ti vai f'.
Viét f” —f nhu tong trong $
caa duong di tir s téi t trong
G; va circuits trong G
Ching © costf’ —f) <
costf” —f), suy ra:

o P is shortest path

o Circuits have non-negative
costs, by optimality of.
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