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class Graph {

public:
Graph ( );
void /nsertVertex ( const Type & verfex);
void /nsertEdge ( constint v1, constint V2, int weight)
void RemoveVerfex ( constint v)
void RemoveEdge ( constint v1, constint v2);
int lsEmpfty ();
Type GetWeight ( constint v1, constint 12 );
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int GetFirstNeighbor ( constint v );

int GefNexiNeighbor ( constint v1, constint v2);
void GetVex (intv, Type &vertex);

void PutVex (int v, Type vertex);

void DFSTraverse (int v, void visit(Type vertex));
void BFSTraverse (int v, void visit(Type vertex));

int FindVerfex ( Type u);
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const int MAX VERTEX NUM = 1000 ;

//BRERE: 5O8. 5aM. Tal. Tai

enum GraphKind{ DG,DN,UDG,UDN};
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struct Arc{

wlype adj;
InfoType

[/ TR OEIBNNERE

*1nfo;

//BZHEXER
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class MGraph{ //ZKRE
/ /TR &

~

S

VertexType vexs [MAX VERTEX NUM];

Arc arcs[MAX VERTEX NUM]
[MAX VERTEX NUM] ;//2[%Z50RE

int vexnum,
arcnum
GraphKind kind;
//..
};
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/| RGERLGHD

typedef struct ArcNode({
int adjvex;  //INm MR
_ArcNode *next; //#@0 M —7TERER
InfoType info; //IBASERIEIR

}ArcNode; e

/
/
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//]-D:I\/\\\«Cl/n\zl:l*,j

typedef struct{ 0 | vi
//]ﬁ,#EI’SI%Q?E 1|1 V2| A
VType data; 2 |V3 j.,
| 1EOE—NRER 3 Jva
ArcNode *firstarc;-”

}VNode;
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/ 1 BFERBSH
#define VNMAX 1000 //SHIZINA T
typedef struct{
VNode vertices[VNMAX]; //FREmEE
int vexnum; / /TR N
int kind; / /BBy HY
}AGraph;
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DF'S (V) {

for (VENUE

Bihiav;

DFS (W) ;

g S:zd=\1)
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%Eﬁtyﬁ‘m J
DFS (V) { DFS (G) {
Binav; for (§7Pv)
flag(v) = 1; flag[v]= O;
for (VNS SBIZE W) for (5§ V)

if( flag(w) !=1)

}

DFS (W) ;

if (flag(v)==0)
DFS (v) ;
}

M—TTR

RESRENLFTIED

B TRNRERTED 5
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WV

DFS (G) {
for (& \v)
flag = 0;

for (& v)

if (flag(v)==

DFS (v) ;

0)

1) 7‘)]9‘*1’50?71‘?@ O(n)

SENDT=TN ) S PPNES
]ﬁﬁi B0 ELRED

XY 2R, RENINR
NE, MAABIMRBEZ
A N2e;

XNFI Bz oE, RE Nn*n
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while (PASIARZS) {

FASKVH

HBA3

-7aial;

VEZ SR ;

}
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RAPA ;

while (PASIARZS) {
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-7aial;

VEZ SR ;

}
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RAPA ;

while (PASIARZS) {

FASKVH

HBA3

-7aial;

VEZ SR ;

}
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RAPA ;

while (PASIARZS) {

FASKVH

HBA3

-7aial;

VEZ SR ;

}
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RAPA ;

while (PASIARZS) {

FASKVH

HBA3

-7aial;

VEZ SR ;

}
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RAPA ;

while (PASIARZS) {
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VEZ SR ;
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while (PASIARZS) {
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RAPA ;

while (PASIARZS) {

FASKVH

HBA3

-7aial;

VEZ SR ;
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RAPA ;

while (PASIARZS) {

FASKVH

HBA3

-7aial;

VEZ SR ;

}
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BF'S (G)

For (§817v) flag[v] = 0;

InitQueue (Q); //FIWBHBAS

while (BRIAIONINRV) {
EnQueue (Q, v); //IMA{ENERAM;
while( !'IsEmpty(Q) ) //BASIAR=Z
1) DeQueue (Q,u) ;visit(v) ;flag[v] = 1;
2) for (UBIRWINTINFZERW) EnQueue (Q, W) ;
}
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s EXV-URINRvEUBEEEN

cost(v)=Min{cost(uj,v)| ujeU}
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Prim&% : R/NAHII B

18RV - U ST TNRE SURN &R/IMUTIE RSN 204A -
struct {

Vertex adjvex; //u, €U

float lowcost; //Min{cost(uj,vi) | u;eU}

} closedge [VNUM] ;

closedge[i] = Min{cost(u;, v;) | u;el, v,eV-U},
Ry BUR s/ R, RIS v 4 Bz s /) i HO IR
u;el. —HIEADv ETU, W FEMEclosedgeli].

lowcost = 0, X ZAECETUMAZV-UT .
AlitclosedgeREid > 1 VU T v RIURY s/ eE 5,
WX 1 IRAR G NUARIV-U
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closedge[j] . lowCost
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closedge[1l]

{u0,0}
{ul,5}

closedge[4]

vkIIAUG, 8B V-UPRIFRBvISvkESTIL
MB %A/ |\ Fclosedge[]j] . lowCost, W,
NEB¥FTclosedge[j] . lowCost
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PrimE&E NS (1975422

MiniCost_Prem(G,u){

k =LocateVex ( G, u); // TIRUNEIEE PRI IR =

for (j=0; j<G.vexnum; ++j ) // t5BhE B IR 1Y
if (jI=k) closedgelj] ={ v, G.arcs[k][j].adj};
closedgelk].lowcost =0; // #ta, U={u}

for (i=0; i<G.vexnum; ++i) { //EE & T 2 A iEiF
kK =minimum(closedge); // KBTI T— 14 = (k)

printf(closedgelk].adjvex, G.vexslk]); // &

i A B HY 1A

closedgelk].lowcost =0; // kI FHFH AUE
for (j=0; <G.vexnum; ++j)

IS

if (G.arcs[k][j].adj < closedgelj].lowcost)

closedgelj] = { G.vexs[k], G.arcs[K]]]

era—.lg%%g :0 (n?)

l.adj};
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 HooppeM(E B2 84 (Surface reconstruction
from unorganized points.H. Hoppe, T.
DeRose, T. Duchamp, J. McDonald, W.
Stuetzle. ACM SIGGRAPH 1992, 71-78.)

poimnts X

139


http://research.microsoft.com/~hoppe/
http://www.cs.washington.edu/homes/derose/
http://www.math.washington.edu/~duchamp/
http://home.att.net/~jamcdonald/index.html
http://stat.washington.edu/wxs/

1. Estimate d,,from data points:

-, + ¥
L L:r. + g T +
" " v '/j -+ " M " ., +
.=, ' " + .:'_ - — L] +
) d? . + ¥ - a7
.‘ ; . s + . * — — . . " +
LR + . « o ‘+ + *
+ +
2. Use contour tracing: _
H-H'“-h,__

E{i} U}L /
I
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—AOV = Activity On Vertex
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Top_Sort (Grah G ){

BEIZAEARTRRERS: m=0;
while (IEmptyStack(S)) {

Pop(S.v); printf(v); ++m; /BB NE AT R

w:=FirstAdj(v); [/BRVESE— PR
while (w) {
inDegree[w]-; [IWHIANE -
if(inDegree[w] ==0) Push(S,w);
w:=nextAdj(v,w); [V T — P <BiER
}

}
if (m<n) printf( “EHhBHEE" );

}
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i i data link
physical % = physical
Global:

Link-State Routing Algorithm—Dijkstra
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Distance Vector Routing Algorithm 179



0 PR 721518~ YA

3 DI AR RUBVAIID 2, — PAmIB) BV ER AR BRI

Basic idea

parametrize

180



AR08 - O] ER

- OEHR: £ NREIPAR RR) FliIABR (&

m) BZRBEDP, FH—FRJARIEZFF=R/N
NER, IRMREBR. ENRREE

- RIE: BRE. N NEFE, BORTRIARNFE

Ograph nodes are
routers

Ograph edges are
physical 1links

link cost: delay,
S cost, or
congestion level 181




RITE I - 1K

°V

) @

- MN—

B NNRIGEBERIODRA

TNREAR, REEAEER

BRENEKE (BIR2IR Eﬁ%ﬂﬁﬂhﬂ o)l

- K1{E

SN MRANRAERNE

KE

S

ﬁﬁmﬁﬁ

182



RAZEERIClZ : Dijkstra &k

. Dijkstra%*‘i_:\

_SRA— NS R B T E TS
%ﬂf&fl&:i'&1g
- RIS R KRR @

R

=g+

XA ISR - .
D (V,) <D (V,) <D (V,) <. .

10
10

183



=V ya} /Zb = .
=4 : Dijkstra&7k

s AR KERIANE

X FRIMEIE T/ o

AL R B

XK
RS E, WERS N

184



ERAGEE{E/O[EA: Dijkstra& iz

¢ Ei%ﬂﬁg {I-&l

Rﬁmﬁ

R OgEa!

Zm(R3
JRmRv2,

N

%W)

HAAZIT

xﬁ%tm%

R

X%E,Mﬁﬁ
NKINL

fm (

™

&%

EME@@

185



RIZEEE/CIEN : Dijkstra&k
s BIRBAIBRHRFR:

ERABERMIPEN : NEREEMNRERENZM
(RE—FM ; THEE, MWERELT
(v2,v4), EUJZWT@JT?( PZIRARR) o

T 7 S
SHGKIREE G
N (

%Uﬁ?’.? 10 1
@QV 5




RAZEERIClZ : Dijkstra &k

...................

[ ]
°
.l
o\
° —
[ ]
[ J
[ ]
[ ]
®e A
L]
[ )
[ ]

JﬂS éWDD}\SJ

zll\g*Aé

N

Jii.[E .
IRwENIRSERAD
RRAPENAER,

)I_IJHEE%EEQ{IT _..[ﬁls
SKEETSZIMIR

YURA.

ABFERYE , FIURNER
FOEEE R 5!

TMwi R BVE RN

Bmv, BB LKEBwS AEED (v) NEEELR/E/N?

187



EAGEE{R/O)R - Dijkstra& ik

o P =
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Distance: ERIAIRRNLEIEE
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= Set: SARMABENENNRES
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- &GEIM<vV0o,v>, D(v) = arcs(V0,V)
-&BN D(v) = =
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- 1B (BRHABIMvoT PLUABINTMR )
« EAESTNIMRPEID (w) B/ \ IR Rw
- BwilAs, BlwERERAAE
- BHW TR EZRVEID (v) FP (v)

if( D(w)+c(w,v) < D(v) ){

D(v) = D(w)+arcs(w,v);

P(v) = w;
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ERAZEEAE/O[EA: Dijkstra&k

Wi_ﬁﬁ -Jm,‘ﬁw n/R

P(v) = vO;

EELEM<vV0o,V>, D(v) = arcs(V0,V)

&0 D(v) = -
B (ERHARZTMASHIAR) { n-1X
EARLESDONTRSDERD (w) 5/ \Wsw R
BwIlAS, BlwE AR E
BRTWEIFTELREE R vEID (v) nyk ?

if( D(w)+c(w,v) < D(v) )

D(v) = D(w)+arcs(w,v); P(v) = w;

NB2&E = 0(n?)
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for (int k=0; k<n; k++)
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for (int j=0; j<n; J++)

1f(D[1] [k]+D[k] [J1<D[1][3]]) {

D[1][3J] = D[1][k]+D[k][]]"

P[1][3] = P[x1][k]IIP[k][3]]’
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if( D[1] [k]+D[k][J]I< D[1][3] ){
D[1][3] = D[1][k] + D[k][7]/

// P[i][j] = P[i][k] ||P [k][J]/
Pl[i][3] = P[k][]]~
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