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, ‘ NOI DUNG

+Duwdng di ngan nhat
+ Bai toan
+ Nguyén ly Bellman
+ Thuat toan Dijkstra
+ Thuat toan Floyd

¢ Thuat toan Ford-Bellman
+ Do thi Euler
+ Do thi Hamilton

Ly thuyét db thi, chwong 3 - Nguyén Thanh Sgn,

uongThanCong.com


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt
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OAN

N

BAI

Cho d6 thi c6 hwéng c6 trong G=(X, E) va hai dinh
s, t €X, goi P la mét dwong di tr dinh s dén dinh t,
trong lwvong (hay gia) cua dwdong di P dwoc dinh
nghia la:

L(P) = Z(eeP)l—(e)

Bai toan: tim dwong di tir s dén t c6 trong lwong
nho nhat

L}” thuyét d(}i thi - Nguyén Thanh Son https://fb.com/tailieudi ntt
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_ NHAN XET

+ Bai toan dwoc phat biéu cho do thi c6 hwéng co trong,
nhwng cac thuat toan sé trinh bay déu cé thé ap dung
cho cac do thi vd hwéng co trong bang cach xem mdi
canh cta do thj vd hwéng nhw hai canh c6 cung trong
lwong ndi cing Mot cdp dinh nhwng c6 chiéu ngwoc
nhau.

+ Khi tim dwong di ngan nhat co thé bd bot di cac canh
song song va chi chra lai mét canh c6 trong lwong nho
nhat.

+ Doi v&i cac khuyén co trong lwong khéng am thi cling co
thé bd di ma khong lam anh hwdng dén két qua cua bai
toan. Doi voi cac khuyén co trong lwong am thi co thé
dwa dén bai toan dwdng di ngan nhat khéng co |&i gidi.
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,‘ PIEU KIEN TON TAI LO!I GiAl

P la mot dwdng di tr s dén t, gid s P c6 chia
mOt mach .
+ Néu L(p) > 0 thi c6 thé cai tién dwdng di P bang céch
bd di mach .

¢ Néu L(p) < 0 thi khéng ton tai dwdng di ngan nhat tiy
dinh s dén dinh t vi néu quay vong tai u cang nhiéu
vong thi trong lwong duwdng di P cang nho di, tdc la
L(P)— -oo.

D
v
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’ DU LIEU NHAP

+ Ma tran trong lwgng Ly, dwoc dinh nghia:
+ L; = trong lwong canh nhé nhat noi i dén j néu co,
¢ L. = oo néu khong c6 canh ndi i dén j.

+ Khi cai dat thuat toan co thp dung O thay cho «
bang cach dwa thém mot so kiém tra thich horp.
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NGUYEN LY BELLMAN
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’ NGUYEN LY BELLMAN

+Goi P 1a dwdng di ngan nhat tlr dinh s dén dinh
t; k € P. Gia s P=P,®P, v&i P, la duwdng di con
cua P tlr s dén k va P, la dwdng di con cda Pty
k dén t. Khi d6 P, ciing la dwérng di ngan nhat tir

s dén k.
Kk
P, p
-0 < L
e
\ /
\\ ,l

L(P,’) <L(P;) = L(P,’®P,) <L(P,;®P,)=L(P)
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TIM DPUONG BI NGAN NHAT TREN PO THI CO TRONG SO DUONG

THUAT TOAN DIJKSTRA
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’ THUAT TOAN DIJKSTRA

Input: N, L, s, t— s6 dinh, ma tran trong lwong, dinh xuat phat,
dinh két thuc

Qutput: D, Labels — D[k]: trong lwgng DDNN s—>k, Labels[k]:
dinh ngay trwdc k trong DPBNN s>k

1. V=X; D[s]=0; D[k]=w, Vke X\{s}; Labels[k]=-1, VkeX.
2. Trong khi teV:

1. Chon dinh veV v&i D[v] nhé nhat;

2. V. =V\{v}

3. V&i moi dinh keV va c6 canh noi tir v dén k,

Néu D[K] > D[v]+L,, thi
D[K] = D[v]+L,, va Labels[k]=v
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- - o

10 d(z) =75

Cap nhat do dai bb tir s dén dinh z: 75 > 60
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Vi DU
Po thi G gom 7 dinh, 12
canh nhw hinh bén. Tim

dwdng di ngan nhat tr dinh
1 dén dinh 5

o 9 *® 3 *® * g
© g g ® ® © o
© © g ® g © o
* 4 o 8 * %
©® ® © © o9 17 *
S R V7

\® ® © 9 372 © )
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Vi DU

V: dinh chwa bi t6 mau; D[k]: s6 c6 mau dd; Labels[k]: s6 c6
mau xanh la &

o -1
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Vi DU

V: dinh chwa bi t6 mau; D[k]: s6 c6 mau dd; Labels[k]: s6 c6
mau xanh la 9

o -1
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Vi DU

V: dinh chwa bi t6 mau; D[k]: s6 c6 mau dd; Labels[k]: s6 c6
mau xanh la 7
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Vi DU

V: dinh chwa bi t6 mau; D[k]: s6 c6 mau dd; Labels[k]: s6 c6
mau xanh la 7
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_ Vi DU

V: dinh chwa bi t6 mau; D[k]: s6 c6 mau dd; Labels[k]: s6 c6
mau xanh la 7
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_ Vi DU

PDNN tir 1 dén 5 c6 trong lwong D[5]=9: 5 € 3 &« 4 & 1

.
4

G 17
26 5
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AN DIJKSTRA - CAI BDAT

Graph Graph::Dijkstra(int s, 1nt t)

{
//Tim dwong di ngan nhat tir s dén t
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OAN DIJKSTRA — CAI DAT

Graph Graph::PrintPath(int s, 1int t)

{
int temp[MAX];

int dem = 0;
//In dwong di ngan nhat twr s dén t dwa vao Labels
while (Labels[t] !'= -1)

{
temp [demt++]=t;
t=Labels|[t];
}
temp [dem++]=s;
while (dem > 0)
printf (“sd %, temp[--dem]);
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TIM DPUONG Bl NGAN NHAT GIO’A CAC CAP BINH TREN DO THI

THUAT TOAN FLOYD
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" THUAT TOAN FLOYD

Input: N, L — s6 dinh, ma tran trong lwong cua G(X, E)

Output: L, Nexts — L[u, v]: trong lwong DDNN u-v,
Nexts[u, v]: dinh ngay sau u trong DPBDNN u->v

1.Néu L[u, v]=w0: Nexts[u, v]=v
Nguworc lai: Nexts[u, v]=-1, V(u, v)eX?.
2.VoImoit e X
V&i moi u € X cO L[u, t]z#w
V&i moi v e X ¢o L[t, v]zwo
Néu L[u, v] > L[u, t] + L[t, V] thi
1. L[u, v]=LJu,t] + L]t v]
2. Nexts[u, v] = Nexts|u, t]

CuuDuongThanCong.com Ly thUYét d(}i thi - Chlr(rng 3 B Nguyén Thanh %%b.conﬂtailiwdiemucntt 26
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Vi DU

Xac dinh duwong di ngan nhat gitra cac cap dinh
trén do thi gdbm 4 dinh 6 canh

son LY thuyét do thi - chwong 3 - Nguyén Thanh $gn. .
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TIM DPUONG Bl NGAN NHAT TREN PO TH| CO CANH AM

THUAT TOAN BELLMAN
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, THUAT TOAN BELLMAN

Input: N, L, u— s dinh, ma tran trong lwong cua G(X, E),
dinh xuat phat

Output: m, Labels — n(k, v): trong lwgng DDNN u->v sau k
buwéce lap, Labels[v]: dinh ngay trudc v trong DPDNN u->v
1. (0, u)=0; (0, v)=0 YveX\{{u}; Labels[v] = -1 VveX;
2. Lap véik=1, 2, N-1
1.vieX, chon jeX sao cho n(k-1, j)+L; dat nhé nhat; néu
J#:
1.n(k, )= m(k-1, ))+L;
2.Labels[i] =

2.Néu n(k) = n(k-1): n(k, v) 1a dwdng di ngan nhatu > v

3. Néu = van con thay dbi sau bwéc 1ap N-1: tr u da di dén
mach am

Ly thuyét d6 thi - chwong 3 - Nguyén Thanh SO comvaesontent
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tv dinh 3
dén céac dinh
con lai
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| CAC BIEN =, Labels
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tv dinh 1
dén céac dinh
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_ Vi DU

k=5 1

i -2
DUNG -\  Z( (D)1

CO MACH 2
AM 2 8

2
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Leonhard Euler
(1707 — 1783)

Konigsberg,

PO THI EULER

CuuDuongThanCong.com
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, BAI TOAN 7 CHIEC CAU

Thanh pho Konigsberg (Bwc) bi chia thanh 4 ving
do 2 nhanh cta 1 dong séng. C6 7 chiéc cau noi
nhi*ng vlng nay v&i nhau.

Bai toan: xuat phat tir mot vung di dao qua méi
chiéc cau dung mét lan va tré vé noi xuat phat.
Nam 1736, nha toan hoc Euler da mo hinh bai
toan nay bang mét dd thi vo hwéng véi méi dinh
t’ng véi mot vang, mdi canh ’rng véi mdt chiéc
cau

__ Ly thuyét d6 thj - chwong 3 - Nguyén Thanh SO comvaesontent
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BAI TOAN 7 CHIEC CAU
A
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’ DINH NGHIA

+ DAY CHUYEN EULER: day chuyén di qua tat ca cac
canh trong do thi, moi canh dung mét 1an.

+ CHU TRINH EULER: day chuyén Euler c6 dinh dau
trung v&i dinh cudi.

+ DUONG Bl EULER: dwong di qua tat ca cac canh cla
d6 thi, moi canh dung mot lan.

+ MACH EULER: dwong di Euler c6 dinh dau tring voi
dinh cudi.

+ DO THI EULER VO HUONG: dd thi vd hwéng co chira
mot chu trinh Euler.

+ DO THI EULER CO HUONG: d6 thi c6 hwéng co chlra
mot mach Euler.
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’ DINH LY EULER

Db thi vo hwéng G=(X, E)
1. G la d6 thi Euler & G lién théng va d(x) chan
vXxeX.

2. G c6 chra day chuyén Euler va khoéng chwa
chu trinh chu trinh Euler << G lien thong co
chra dung hai dinh bac Ié.

Do thi c6 hwéng G=(X, E)

1. G la dd thj Euler < G lién thdng va d*(x)=d-(x)
VX e X.

A B o Ly thuyet do thi - chwong 3 - Nguyén Thanh %%bm -
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(_/\Gl)
Lién thong va co 2\

dinh bac ‘Ié - ¢
day chuyén Euler:

\bacdaedbc )

CuuDuongThanCong.

(G2)

cO duong Adi
Euler: bacbd

(Ga)

Lién théng va cac
dinh déu c6 bac chan
- ¢O chu trinh Euler:

\bacdaedbcb )
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, GIAI THUAT FLEURY

+Canh e cua do thi G dwoc goi la CAU néu xoda e
khoi doé thi thi lam tang s6 thanh phan lién thdng
cua G.
Giai thuat Goi chu trinh can tim 1a C
1. Khé&i tao: Chon mét dinh bat ky cho vao C.
2.Lap trong khi G van con canh
1. Chon canh e ndi dinh vira chon véi mét dinh ké voi
n6 theo nguyén tac: chi chon cau néu khdng con
canh nao khac dé chon.
Bb sung e va dinh cudi ctia né vao C.

3. Xoa e khaoi G.

__ Ly thuyét d6 thj - chwong 3 - Nguyén Thanh SO comvaesontent
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mHUAT XAC DINH CAC CHU TRINH

THANH PHAN

Input: do thi Euler G(X, E)
Qutput: chu trinh Euler C cua G
1.Chon dinh v € X; C = {v}
2.Lap trong khi G con canh

1. Chon dinh v € C con canh trong G
2. Tim chu trinh C’ xuat phat tr v.

3. GhépC'vao C
4

. Loai bo cac canh cua C’ khoi G
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Sir William Rowan Hamilton
(1805-1865)

PO THI HAMILTON
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’BAI TOAN KHO'I PIEM

“Xuat phéat tir mét dinh cda khoi thap nhj dién
déu, hay di doc theo cac canh cuia khoi do sao
cho di qua tat ca cac dinh khac, méi dinh qua
dung mét 1an, sau do tré vé dinh xuat phat”.

Bai toan nay dwoc nha toan hoc Hamilton dwa
ra vao nam 1859
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’ ‘ DINH NGHIA

Po thi vé hwéng G(X, E)

+ DAY CHUYEN HAMILTON: day chuyén di qua
tat ca cac dinh cta do thi moi dinh dung mét lan.

+CHU TRINH HAMILTON: day chuy&n Hamilton
va moét canh trong dé thi ndi dinh dau cua day
chuyén v&i dinh cudi clia no.

+DO THI HAMILTON: d6 thi c6 chira mot chu
trinh Hamilton.
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’ MOT SO KET QUA

+ Do thi dd ludn la dd thi Hamilton. V&i n 1é > 3
thi Kn co6 (n-1)/2 chu trinh Hamilton déi mot
khong cd canh chung.

+ Do thi lwdng phan G véi hai tap dinh X1, X2 va
| X1|=|x2]=n. Néu d(x)=n/2 ¥x cua G thi G la
doé thi Hamilton.

+ Do thi vd hwdng don G gom n dinh va m canh.
Néu m>(n2-3n+6)/2 thi G la dé thi Hamilton.
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—

+ Do thi v hwdng don G gom n dinh véi n>3
+ Néu d(x)=n/2 Vx clha G thi G la dd thi Hamilton.

¢« Néu d(x)>(n-1)/2 vx cua G thi G cO6 day chuyén
Hamilton.

+ Néu d(x)+d(y)=n v&i moi cdp dinh x, y khong ké nhau
cua G thi G la dé thi Hamilton.
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’ QUI TAC XAC DINH

1.

Néu G c6 dinh bac < 2 thi G khéng c6 chu trinh
Hamilton

. Néu dinh co6 bac 2 thi 2 canh ké v&i né phai

nam trong chu trinh Hamilton

Cac canh thwra (ngoai 2 canh da chon trong
chu trinh Hamilton) phai dwgc bo di trong qua
trinh xac dinh chu trinh

Néu qua trinh xay dwng tao nén mét chu trinh
con thi dd thi khdng c6 chu trinh Hamilton
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' BAI TAP

1. Ching minh nguyén ly Bellman

2. Chirng minh tinh dung dan cla cac thuat toan
Dijkstra, Floyd, Bellman

3. Cal dat thuat toan xac dinh chu trinh Euler

4. Xac dinh cac “nét” ctia Do thj K nét.
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