PUONG PI, CHU TRINH




Pudng di

» Puwdng di (path) (d6 dai n) tir u tdi v trong mot do thi
vd hwdng 1a mot day cac canh eq, e, ... e, clia do thi
sao cho f(e4) = {Xq, X4}, f(€2) = {X4, Xa}... f(€,) = {X,.1,
X}, VOI Xg = U va X, = V.

« Khi do thi la don ta ky hiéu dwdng di nay bang day
cac dinh X, X4, ... X,.




o ng’qg di dwoc gol la chu trinh (cycle/circuit) néu nd
bat dau va két thuc tai mét dinh (nghia la u = v).

» Dudng di hay chu trinh goi la don néu né khéng di
gqua cung mot canh qua moét lan.




Vi du vé duong di trén do thi

e {4, b, c, e, d} la mGt duwong
di do dai 4.

e {a, b, e, d} khong la duong
di.

e {a, b, c, e, a} la mot chu
trinh.

e {c, e, d, e, c} khéng phai la
mot dwong di don.




Chu trinh va su dang cau

» Néu 2 dd thi dang cau v&i nhau, né sé cé cac chu
trinh ¢6 cung dd dai k véi nhau, trong do k > 2.

(Biéu nay suy ra Néu diéu kién trén khéng thda,
nghia la 2 dé thi khéng dang cau voi nhau)




Chu trinh va su’ dang cau




» Mot dé thi vo huong dwoc goi la lien thong
(connected) néq c6 duwong di gitba moi cap dinh
phan biét cua do thi.

» Nguorc lai, d6 thi nay dwoc goi la khéng lién théng
(disconnected).




Vi du ve do thi lién thong




Thanh phan lién thong

» M4t dé thi khéng lién théng sé bao gom nhiéu do thi
con lién théng, cac dod thi con nay dwoc goi la cac
thanh phan lien thong (connected component).




Thanh phan lién thong




Pinh ly vé dudng di gitfa 2 dinh bac le

» Dinh ly: Néu mét do thi G (khong quan tam lien
théng hay khong) c6 dlng 2 dinh bac le, chac chan
sé c6 moét dwdng di ndi 2 dinh nay.

Chrng minh:

« TH1: G lién théng: rd rang c6 dwdng noi 2 dinh bac
|é nay (do dinh nghia cla do thi lién théng).

» TH2: G khéng lién théng: cac thanh phan lién théng
cla G la mot doé thi. Do dé, theo dinh ly vé sb dinh
bac Ié, 2 dinh nay phai thudc vé cung mot thanh
phan lién théng. Do vay, phai cé dwdng noi.




Po thi lién thong cé hudng

DO thi c6 hwéng goi la lién théng manh (strongly
connected) néu c6 dwong di tgr atédibvatwbtdola
v&i moi cap dinh a va b cua do thi.

» PO thi cd hwé”ng goi la lién théng yéu (weakly
connected) néu cé dudng di gitka 2 dinh bat ky cla
do thi vé hwédng nén.

PO thi cd hwdng duwoc goi la lién théng mot phan
(unilaterally connected) néu véi moi cép dinh a, b
bat ky, cé it nhat mét dinh dén dwoc dinh con lai.




Vi du do thj lién thong c6 huéng




Pinh khdp, do thi song lién thong

 Dinh khép (cut vertex/ articulation point) ciia mét dé
thi vo huéng 1a dinh ma néu xéa dinh nay khéi do thi
va céc canh ndi dén né thi sé thanh phan lién théng
cla do thi sé tang thém.

» Canh cau (bridge) ctia mét do thi vdé hwdng la canh
ma néu xoa di khoi dd thij thi so thanh phan lién
théng cla do thi sé tadng thém.

PO thi song lién thdng (biconnectivity) 1a do thi khdng
chtra dinh khop.




Vi du vé do thi song lién thong




1.

Moi danh séch cac dinh sau day cé tao nén dwdng
di trong do thi da cho hay khéng? Pwéng di nao la
duwong di don? PDuwong di nao la chu trinh? Do dal
cua cac dudong di?

a, e b, c, d

a,eadb,c a

e, b ,adDb,e
c,b,d a ec




a) K

b) K4
c) Ky
d) Cs




CAC PHEP DUYET PO THI




Duyét theo chiéu sau (DFS)

» Depth First Search

» Nguyén ly: Khoi tir mét dinh, di theo cac canh
(cung) xa nhat cé thé. Tro lai dinh sau cua canh xa
nhat, tiép tuc duyét nhw trwdc cho dén dinh cudi
cung.
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Vi du duyét theo chiéu sau




Thuat toan duyét theo chiéu sau

procedure DF'S (V)
begin
Thambinh (v) ;
chuaXét [v]
for u € Ké(V) do
1f chuaXéet|[u] then
DFS () :

|-

false;

end




Thuat toan duyét do thi

o Chwong trinh chinh
BEGIN

for v € V do
chuaXéet|[v] = true;
for v € V do
1f chuaXét[v] then
DFS(v) ;//BFS (V)
END. ‘




Vi du duyét theo chiéu sau .

F: Dinh hién tai
F: Dinh chon dwoce & bwée
keé tiép.

Khéi tao

Thiam lan 1
Thim lan 2
Tham lan 3
Tham lan 4
Thiam lan 5
Tham lan 6
Thim lan 7
Tham lan 8
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DEPTH FIRST SEARCH
Stack Status

OUTPUT:




DEPTH FIRST SEARCH
Stack Status

- OUTPUT: A | | ‘ '_l




DEPTH FIRST SEARCH
Stack Status

B
A
OUTPUT: A B K




DEPTH FIRST SEARCH
Stack Status

OUTPUT: A B e



DEPTH FIRST SEARCH
Stack Status

> W

~ OUTPUT: ABS




DEPTH FIRST SEARCH
Stack Status

>0nO

outPuT: ABSC




DEPTH FIRST SEARCH
Stack Status

>0 0O

~ OUTPUT: ABSCD |




DEPTH FIRST SEARCH
Stack Status




DEPTH FIRST SEARCH
Stack Status




DEPTH FIRST SEARCH
Stack Status

| r >ULVOMT

outruT: ABSCDE H




DEPTH FIRST SEARCH
Stack Status




DEPTH FIRST SEARCH
Stack Status

f >LVOMIOM

outPuT: AB SCDE HGF




DEPTH FIRST SEARCH
Stack Status

f >U0nOomIo

outPUT: ABSCDE HGF



DEPTH FIRST SEARCH
Stack Status

f >ULVOMT

outPuT: ABSCDE HGF




DEPTH FIRST SEARCH
Stack Status

t P>ULVOM

outPuT: ABSCDEHGF




DEPTH FIRST SEARCH
Stack Status

t)(ﬂﬁ

outPuT: AB SCDE HGF




DEPTH FIRST SEARCH
Stack Status

S
A
outPuT: AB SCDE HGF s




DEPTH FIRST SEARCH
Stack Status

ouruT: ABSCDEHGF &




DEPTH FIRST SEARCH
Stack Status

ourPuT: ABSCDE HGF “’_




DEPTH FIRST SEARCH
Stack Status

ouTPUT: AB SCDE HGF >k e




Duyét theo chiéu rong

» Breadth First Search
« Y twéng: Dinh “gan” wu tién tham truwdc




Vi du duyét theo chiéu rong




Thuat toan duyét theo chiéu rong

procedure BFS (V)

begin
QUEUE = OJ; .
QUEUE € v; // K&t nap v vao QUEUE
chuaXét[v] = false;
while QUEUE # & do
p € QUEUE;
Thambinh (p) ;

for u € Ké(p) do
i1f chuaXét[u] then
QUEUE € u;
chuaXét[u] = false;
end;




void DFS(int DinhV, bool ChuaXet[100], GRAPH G)
{

int DinhU;

ThamDinh(DinhV);

ChuaXet[DinhV] = false;
for(DinhU=0; DinhU<G.SoDinh; DinhU++)

{

//Kiem tra DinhU co ke DinhV
if(G.MTKe[DinhU][DinhV] != 0)
{ I
if(ChuaXet[DinhU] == true)
{
DFS(DinhU, ChuaXet, G);

}
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-void main()

{

int Dinh;
bool ChuaXet[MAX];
GRAPH G;
//Doc du lieu do thi tu tap tin van bar
for(Dinh=0; Dinh<G.SoDinh; Dinh++)
{
ChuaXet[Dinh] = true;

}
for(Dinh=0; Dinh<G.SoDinh; Dinh++)
{ [
if(ChuaXet[Dinh] == true)
{

DFS(Dinh|, ChuaXet, G);
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BREADTH FIRST SEARCH
Queue Status

OUTPUT : M




BREADTH FIRST SEARCH
Queue Status

OUTPUT: A "'»




BREADTH FIRST SEARCH
Queue Status

OUTPUT: A B S e




BREADTH FIRST SEARCH
Queue Status

ouTPUT: AB S ‘—”



BREADTH FIRST SEARCH
Queue Status

OUTPUT: A B S p



BREADTH FIRST SEARCH
Queue Status

]g

OUTPUT: AB S C G >



BREADTH FIRST SEARCH
Queue Status

OUTPUT: AB S C G =



BREADTH FIRST SEARCH

oUTPUT: AB SCGDE e



BREADTH FIRST SEARCH
Queue Status

outPUT: AB SCGDE F e




BREADTH FIRST SEARCH
Queue Status

LZTmQg

outPuT: AB SCGDE F H =3



BREADTH FIRST SEARCH
Queue Status

outPuT: ABSCGDEFH l'



BREADTH FIRST SEARCH

9 @ l Queue Status

outPuT: ABSCGDEFH ‘—’



BREADTH FIRST SEARCH
Queue Status

outPuT: ABSCGDE F H >



BREADTH FIRST SEARCH
Queue Status

outPuT: ABSCGDEF H -



BREADTH FIRST SEARCH
Queue Status

p.
\l-—D Queue

outPuT: ABSCGDEFH
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