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VT Bai toan tim duong di ngén nhat (1/2)

» Khai niém do dai dudng di trén do thi
Xét do thi ¢ =< V,E > v@i tap dinh V va tap canh E

VGi moi canh (u, v) € E, ta dit tuong (thg mét s6 thuc a(u, v)
dugc goi la trong sO cua canh, a(u,v) = « néu (u,v) ¢ E

NEu day vy, vq,..., v la mot dudng di trén G thi Y5, a(v;_,, v;)
dudc goi la do dai cua dudng di

» Bai todn dang tong quat
Tim dudng di (cd do dai) ngan nhat tir mot dinh xuat phat s e v
(dinh ngudn) dén dinh cudi t € V (dinh dich)?
bucong di nhu vay dudc goi la dudng di ngan nhat tir s dén ¢, do
dai ctia dudng di d(s, t) dudc goi la khoang cach ngan nhat tur s

dén t
NEu khong ton tai dudng di tUr s dén ¢ thi do dai duGng di
d(s,t) = oo
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)
é): Bai toan tim duong di ngan nhat (2/2)

» Truong hop 1: s cd dinh, t thay doi

Tim dudng di ngan nhat tir s dén tat ca cac dinh con lai trén do
thi ?

DaGi vai d6 thi cd trong s6 khong am, bai toan ludn cd 15i giadi bang
thuat toan Dijkstra
DGi vGi do thi co trong s6 am nhung khong ton tai chu trinh am,
bai toan cd IGi giai bang thuat toan Bellman-Ford
Trong trudng hgp do thi cd chu trinh am, bai toan khong co I0i
giai

» Truwong hop 2: s thay doi va t cling thay doi
Tim dudng di ngan nhat gitra tat ca cac cap dinh cua do thi
DGi vai do thi co trong s6 khong am, bai toan dugc giai quyét
bang cach thuc hién Iap lai n lan thuat toan Dijkstra

Bai véi do thi khdng cd chu trinh &m, bai toan cd thé giai quyét
bang thuat toan Floyd
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é/T'T NoOi dung

)
» Thuat toan Dijkstra

» Thuat toan Bellman-Ford
» Thuat toan Floyd
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é/TE Thuat toan Dijkstra (1/2)

» Muc dich
S dung dé tim dudng di ngan nhat tir mot dinh s téi cac dinh con
lai cia do thi
Ap dung cho db thj c6 hudng véi trong s6 khéng am

» TU tudng

Gan nhan tam thdi cho cac dinh

Nhan cla moi dinh cho biét cin trén cla dd dai dudng di ngdn nhat tai
dinh do

Cac nhan nay sé dudgc bién doi (tinh lai) nhd mot tha tuc 18p

O’ m6i mdt budc I&p s& c6 mdt nhan tam thdi trg thanh nhan c6 dinh
(nhan do chinh la do dai dudng di ngan nhat tu s dén dinh dd)
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é/T'_T Thuat toan Dijkstra (2/2)

Dijkstra (s){
Budc 1 (Khoi tao):
d[s] = 0; //Géan nhan ctia dinh s 1a 0
T = V\{s}; /l T 1a tap dinh c6 nhan tam thoi
for (v € V){ //Stt dung s gén nhan cho cac dinh con lai
d|v] = a(s,v);
truoc|v] = s;

;
Buoc 2 (Lap):
while (T + @ ){
Tim dinh u € T sao cho d[u] = min{ d[z] | z € T};
T = T\{u}; //c6 dinh nhan dinh u
for (v € T){ //St dung u, gan nhan lai cho cac dinh
if (d[v] > d[u] + a(u, v)){
d|v] = d|u] + a(u, v); //Gén lai nhan cho dinh v;
truoc|v] = u;
b
;
;
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i’/‘; Vi du - Dijkstra (1/2)

Ap dung thuat
toan Dijkstra
tim dwong di
ngan nhat tly
dinh s6 1 t&i
cac dinh con lai
clia do thi.
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Ap dung thuat
toan Dijkstra
tim dwong di
ngan nhat tly
dinh s6 1 t&i
cac dinh con lai
clia do thi.

b

Khoi tao 0,1
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& Vi du

- Dijkstra (2/2)

truoc|u]

1,1*
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éJT'_T NoO1 dung

» Thuat toan Bellman-Ford
» Thuat toan Floyd
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é/T;T Thuat toan Bellman-Ford (1/2)

» Muc dich
S dung dé tim dudng di ngan nhat tir mot dinh s téi cac dinh con
lai cia do thi
Ap dung cho db thi c6 hudng va khéng cé chu trinh 4m (cd thé cd
canh am)

» TU tudng

Gan nhan tam thdi cho cac dinh

Nhan ctia moi dinh cho biét can trén cta do dai dudng di ngdn nhat téi
dinh do

Cac nhan nay sé dugc lam tot dan (tinh lai) nhd mot thu tuc lap
MOi khi phat hién d[v] > d[u] + a(u, v), cp nhat d[v] = d[u] + a(u, v)
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é)'_T Thuat toan Bellman-Ford (2/2)

Bellman-Ford(s){
Budc 1 (Khoi tao):
for (v € V){ //Stt dung s gén nhan cho cac dinh con lai
d[v] = a(s,v);
truoc|v] = s;

;
Buéc 2 (Lap):
d[s] = 0;

for(k=1k<n—-2;k++ ){
for (v € V\{s}){
for (u e V){
if (d[v] > d[u] + a(u, v)){
d[v] = du] + a(u, v);
truoc|v] = u;
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)
é): Vi du: Bellman-Ford (1/2)

Ap dung thuat
toan Bellman-
Ford tim dwdng
di ngan nhat ty
dinh s6 1 t&i
cac dinh con lai
clia do thi.
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Ap dung thuat
toan Bellman-
Ford tim dwdng
di ngan nhat tlr
dinh s6 1 t&i
cac dinh con lai
clia do thi.

truoc|u]

Khi tao 3,1
k=1 O, 1 1, 1 4,2 4,2 -1, 3
2 0,1 1,1 4, 2 3,5 -1, 3
3 0, 1 1,1 4, 2 3,5 -1, 3
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LP/TE NoO1 dung

» Thuat toan Floyd
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é)_T Thuit toan Floyd (1/3)

» Muc dich
S dung dé tim dudng di ngan nhét gilra tat ca cac cap dinh cla
do thi
Ap dung cho db thi c6 hudng va khéng cé chu trinh 4m (cd thé cd
canh am)

» Tu tudng

Thuc hién qua trinh Iap
Xét tung dinh, vdi tat ca cac dudng di (gitra 2 dinh bat ky), néu dudng
di hién tai I6n han dudng di qua dinh dang xét, ta thay lai thanh
dudng di qua dinh nay
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é)'_T Thuat toan Floyd (2/3)

Floyd( ){
Budc 1 (Khoi tao):
for(i=1i<ni++){
for(j =1,j < n;j+ +){/IXét ting cap dinh
dli,j] = a(i,j);
next|i, j] = J;

)
)
Buéc 2 (Lap):
for (k=1k<nk++){
for(i=1i<ni++){
for(i=j,j <n;j++)H
if (d[i,j] > d[i, k] + d[k, j]){
dli,j] =d[i, k] + d[k,]];
next|i, j| = next|i, kJ;

)
j
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éJT'_T Thuat toan Floyd (3/3)

Khoi phuc dudng di

Reconstruct-Path( u, v){
if ( next[u][v] == null) ,
<Khong co6 duong di tor u dén v>;

else{
path = [u]; // path bat dau tir u
while(u # v){
u = next[u][v];
path. append(w); //dinh tiép theo trén duong di
by
return path;
b
b
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;/T;T Kiém nghiém thuit toan

Ap dung thuat
toan Floyd tim
dwdng di ngan
nhat gilra tat c
cac cap dinh cla
do thi.
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(s |
\_/ Tom tat

» Bai toan tim dudng di ngan nhat trén do thi, cac dang
cua bai toan

» Thuat toan Dijkstra, ap dung

» Thuat toan Bellman-Ford, ap dung

» Thuat toan Floyd, ap dung
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é)_T Bai tap

» Lam mot so bai tap trong giao trinh
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