BAI TOAN PUONG DI NGAN NHAT

e Cac khai niém
e Thuat toan Dijkstra

e Thuat toan Floyd-Warshall



CAC KHAI NIEM

e Cho d6 thi G=(V, E) co trong so, |V|=n, |E|=m
= Néu (u, v)e Ethiw(u, v) = o <
= Ngudc lai (u, v)¢ E thi coi w(u, v) = «

» Trong s6 cua dudng di P=v; vy,...vi la w(P)=Z;_; \W(V;4, V;)



CAC KHAI NIEM

e Trong s6 cua dudng di ngan nhat tir u dén v Ia

C min{w(p)}, n€u cé dudng di p tU’ u dén v
e d(u, v)= <

_ o0 Néu hgudc lai

e MOt dudng di p tU u dén v ma w(p)=d(u, v) goi la dudng
di ngan nhat tir u dén v (cling goi d(u, v) la khoang cach
tUr u dén v)



THUAT TOAN DIJKSTRA

e Bai toan: Tim cac dudng di ngan nhat tir mot dinh s dén
moi dinh khac trong mot do thi co trong s6 khong am



THUAT TOAN DIJKSTRA

Y tudng
e Ky hiéu d[v] la mot cin trén cua d(s,v), thudt toan kiém tra va
giam d[v] cho dén khi d[v]=d(s, V)

= NEu d[v]>d[u]+w(u,v) thi lam t6t can trén d[v] bang cach gan
d[v]= d[u]+w(u,V) (goi la relaxation)

= NéEu d[v] da tét nhat thi dua v vao trong tap S = {v €V | d[v]
=d(s, v)}, lic nay d[v] la do dai dudng di ngan nhat tir s dén v



THUAT TOAN DIJKSTRA

it V i V

H 2 ) Néu d[v]>d[u]+w(u,v)
thi gan d[v]= d[u]+w(u,v)
E*RELA){(H,P,W) ERELA}{(M,P,W}

U i y i i y

@_2,®
(a) (b)

Figure 24.3 Relaxation of an edge (u, v) with weight w(u, v) = 2. The shortest-path estimate of
each vertex is shown within the vertex. (a) Because d[v] > d[u] + w(u, v) prior to relaxation, the

value of d[v] decreases. (b) Here, d[v] < d[u] + w(u, v) before the relaxation step, and so d[v] is
unchanged by relaxation.



THUAT TOAN DIJKSTRA

RELAX(u, v, w)

| ifd[v] > d[u] + w(u, v

2 then d[v] « d[u] + w(u, v)
3 mlv] <« u



THUAT TOAN DIJKSTRA

DUIKSTRA(G, w, §)
1 INITIALIZE-SINGLE-SOURCE(G, s)
2 S «—
3 0O «— V[G]
4 while Q £ ¢
do u «— EXTRACT-MIN(QO)
S «— S U {u)
for each vertex v € Adj[u]
do RELAX (i, v, w)

o ~1 O Lh



THUAT TOAN DIJKSTRA

INITIALIZE-SINGLE-SOURCE(G, §)

| for each vertex v € VI[(G]
2 do d[v] <« o0

3 m|v] <« NIL

4 d[s] < 0



N

THUAT TOAN DIJKSTRA

Figure 24.6 The execution of Dijkstra’s algorithm. The source s is the leftmost vertex. The
shortest-path estimates are shown within the vertices, and shaded edges indicate predecessor val-
ues. Black vertices are in the set §, and white vertices are in the min-priority queue Q@ = V — §.
(a) The situation just before the first iteration of the while loop of lines 4-8. The shaded vertex has
the minimum d value and is chosen as vertex i in line 5. (b)—(f) The situation after each successive
iteration of the while loop. The shaded vertex in cach part is chosen as vertex & in line 5 of the next
iteration. The d and r values shown in part (f) are the final values.
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THUAT TOAN FLOYD-WARSHALL

e Bai toan: Tim cac dudng di ngan nhat gilr moi cap dinh
cua do thi G= (V, E)
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THUAT TOAN FLOYD-WARSHALL

e Y tudng
* Goi d;® la d dai dudng di ngan nhat P tUr i dén j, qua
nhiéu nhat k dinh trung gian, thi

“w(i,j), neuk =0
| W(P):dij(k)z <

_min(d;*Y, d, &1 + d D), néu k>0
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THUAT TOAN FLOYD-WARSHALL

e Ma tran D™= (d;(™) la ma tran khoang cach (do dai
dudng di ngan nhat gitra cac cap dinh i va j

e Giai thuat tinh d;», d;?, ..., d;(™Yva d,(™ qua mot vong
lap k=1, 2, ..., n

e Cac ma tran n® =(n;(9) la cac ma tran dudng di tuong
'ng qua nhiéu nhat k dinh trung gian (vGi k=0, ©{® = j
néu co canh (i, j) va ;@ = 0 néu ngugc lai)
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THUAT TOAN FLOYD-WARSHALL

Floyd-Warshall(G, W) // m; la dinh trudc j (sau i)
n < rows[W[G]]
D «W
fori<1ton

doforj«1ton

do if w(i, j)< oo then 7; <j else n; <-0

fork <~1ton

dofori«< 1ton

doforj« 1ton
do if d;>d; +d,
then d;«d,+ d,

11 T < Tk
12 return D

OO NOUTLA~A OWDNBEF

O
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THUAT TOAN FLOYD-WARSHALL

TinhDvan 6
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THUAT TOAN FLOYD-WARSHALL

k=10 D)
o0 5
00 7/
o0 o0
4 11

20
2 3 0
0 3 4
0 0 0
2 3 0
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THUAT TOAN FLOYD-WARSHALL

k=1

D(1)

o0

5

o0

/

o0

o0

ey
2 0
0 4
0 0
2 0
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THUAT TOAN FLOYD-WARSHALL

k= 2 D?)
00 5 13
o0 7 6
ve ve ve
4 8 7

2
2 3 2
0 3 4
0 0 0
2 2 2
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THUAT TOAN FLOYD-WARSHALL

k=3 D)
00 5 13
o0 7 6
o0 o0 o0
4 8 7

3
2 3 2
0 3 4
0 0 0
2 2 2
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THUAT TOAN FLOYD-WARSHALL

k= 4 D“)
17 5 13
10 7 6
ve ve ve
4 8 7

4
2 | 3 | 2
4 | 3 | 4
0 0 0
2 | 2 | 2
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THUAT TOAN FLOYD-WARSHALL

e DE tim dudng di ngdn nhat tir i dén j, s’ dung cong thirc
truy hoi:

[ I, TCI]I TCTCIJ j, ...,J
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THUAT TOAN FLOYD-WARSHALL

e Vidu:d(1, 4) = D®, ,= 13 nén
> 1—)7'51,4:2—)7'[2,4:4
> Dudng dingdannhdtl — 2 > 4
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