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1. k344 graph.h

/I Graph.h: interface for the Graph class.

#if ldefined(AFX_GRAPH H_ C891E2F0 794B 4ADD 8772 55BA3
67C823E_ INCLUDED )

#define

AFX_GRAPH H_ C891E2F0 794B_4ADD 8772 55BA367C823E_ I

NCLUDED _
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#if MSC_VER > 1000
#pragma once

#endif / MSC VER > 1000

#include <cassert>
#include <vector>

using namespace std;

#define NULL 0
typedef int weightType;

typedef char Type; /245 2= 25

class EdgeNode { //' A singly-linked list node
public:
weightType weight; // Edge weight
int vl; // Vertex edge comes from
int v2; // Vertex edge goes to
EdgeNode* next; // Pointer to next edge in list

EdgeNode(int vtl, int vt2, weightType w, EdgeNode* nxt =NULL)
{ vl = vtl; v2 = vt2; weight = w; next = nxt; } // Constructor
EdgeNode(EdgeNode* nxt =NULL) { next =nxt; } // Constructor

55
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typedef EdgeNode* Edge;
struct VertexNode {

Type data;

Edge first;

VertexNode(Type d,Edge e):data(d),first(e){ }
55

typedef VertexNode Vertex;

class Graph { /I Graph class: Adjacency list
private:
vector<Vertex> list; //The vertex list
int numEdge; // Number of edges
vector<bool> Mark; // The mark array
public:
Graph(); // Constructor
~Graph(); // Destructor
int n(); // Number of vertices for graph
int e(); // Number of edges for graph
Edge first(int); /I Get the first edge for a vertex
bool isEdge(Edge); // TRUE if this is an edge
Edge next(Edge); // Get next edge for a vertex
int v1(Edge); // Return vertex edge comes from

Copy right by Hongwei Dong (hwdong.com)



int v2(Edge); // Return vertex edge goes to

weightType weight(int, int); // Return weight of edge
weightType weight(Edge); // Return weight of edge
bool getMark(int); // Return a Mark value
void setMark(int, bool); /I Set a Mark value

void setVertex(int i, Type vertexData){
assert(i>=0&&i<list.size()) ; list[i].data =vertexData; }
Type getVertex(int 1){
assert(i>=0&&i<list.size()) ; return list[i].data; }
void InsertVertex ( const Type & vertexData );
void InsertEdge ( const int v1, const int v2, weightType weight );
void RemoveVertex ( const int v );

void RemoveEdge ( const int v1, const int v2 );

void Dijkstra_shortest Path(Graph& G, int s,weightType D[],int P[]);

#endif
/I 'defined(AFX_GRAPH H C891E2F0 794B 4ADD 8772 55BA367

C823E_ INCLUDED )

2. cpp X4 graph.cpp

/I Graph.cpp: implementation of the Graph class.
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#include "Graph.h"

#define INFINITY 1000000

Graph::Graph() { /I Constructor
numEdge = 0;
J
Graph::~Graph() { // Destructor: return allocated space

// Remove all of the edges
for (int v=0; v<list.size(); v++) { // For each vertex...
Edge p = list[v].first;
while (p '=NULL) { // return its edges
Edge temp = p;
p = p-~next;

delete temp;

int Graph::n() { return list.size(); } // Number of vertices

int Graph::e() { return numEdge; } = // Number of edges
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Edge Graph::first(int v) // Get the first edge for a vertex

{ return list[v].first; }

bool Graph::isEdge(Edge w) // TRUE if this is an edge

{ return w !=NULL; }

Edge Graph::next(Edge w) { // Get next edge for a vertex
if (w ==NULL) return NULL;

else return w->next;

int Graph::v1(Edge w) { return w->v1; } // Vertex edge comes from

int Graph::v2(Edge w) { return w->v2; } // Vertex edge goes to

weightType Graph::weight(int i, int j) { // Return weight of edge

for (Edge curr = list[i].first; curr != NULL; curr = curr->next)

if (curr->v2 ==j) return curr->weight;

return INFINITY;

weightType Graph::weight(Edge w) // Return weight of edge
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{ if (w == NULL) return INFINITY; else return w->weight; }

bool Graph::getMark(int v) { return Mark[v]; }

void Graph::setMark(int v, bool val) { Mark[v] = val; }

void Graph::InsertVertex ( const Type & vertexData ){
list.push_back( VertexNode(vertexData,NULL) );
Mark.push back(false);
b
void Graph::InsertEdge ( const int v1, const int v2, weightType weight ){
Edge edge= new EdgeNode(v1,v2,weight);
edge->next = list[v1].first;

list[v1].first = edge;

numEdge++;
b
void Graph::RemoveVertex ( const int v ){
b

void Graph::RemoveEdge ( const int v1, const int v2 ){

}

3. WX FEF main.cpp
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#include <iostream>
#include <stack>
#include "Graph.h"
void main(){
Graph G;
Type vdata;
cout<<"THE MK R E AT S B, F'ctrl+Z" 'ctrl+Z' 45 5 A\ \n";
while(cin>>vdata){
G.InsertVertex(vdata);

}
cin.clear(); /B NIEFIRZS

int vl ,v2;

weightType weight;

cout<<"THHI N5 B(HEXN v1 v2 weight):";

cin>>v1>>v2>>weight;

while(v1>=0&&v2>=0){
G.InsertEdge(v1,v2,weight);
cout<<"iFH NG BHE A v1 v2 weight):";

cin>>vI1>>v2>>weight;

int 1;
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cout<<"P& Hr T s E 4k M,
for(i=0 ;i <G.n(); i++)
cout<<G.getVertex(i)<<" ";

cout<<endl;

cout<<"P&HF i HdfE v,
for(i=0 ;i <Gn(); i++){
Edge edge = Gfirst(i);
while(edge){
cout<<"("<<edge->vI<<" "<<edge->v2<<
" "<<edge->weight<<") ";

edge = G.next(edge);

}

cout<<endl;

~..  Dijkstra 5%

1. Dijkstra 7% (Dijkstra_shortest Path.cpp):
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#include "Graph.h"

#define INFINITY 1000000
const bool VISITED = true;

const bool UNVISITED = false;

// minVertex: fEFEEAA D BRI S H i) B B

int minVertex(Graph& G, int* D);

void Dijkstra_shortest Path(Graph& G, int s,weightType D[],int P[])
{ // Compute shortest path distances

[AJIRES, P TR AR IO B 2 f i i AR I TR SR 5 S

int 1;

for(i=0 ;i< Gn(); it+) G.setMark(s, UNVISITED);

/145 s FEONEE AL, M e pE s A A A A 2]

for (i=0; i<Gn(); i++){ // Initialize

DJ[i] = INFINITY; P[i] = s;

}

D[s] = 0; G.setMark(s, VISITED); //add s to S

for (Edge e = G first(s); GisEdge(e); e = G.next(e))

D[GVv2(e)]= Gweight(e);
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JAERANN S HH IR TR e 36 A R B AT (R AN TR
/AN S, BE B B R R A2 02
for (i=0; i<G.n()-1; i++) { /I T Z 347 n-1 Ik
JHEATE S FI TS A 4R D(v)S/NMITIR v
int v = minVertex(G, D);
if (D[v] == INFINITY) return; // 3% 0] LEERTI S T
G.setMark(v, VISITED);
/IREHT v BT A 4882 55 v2 1) D(v2)F1 P(v2)
for (Edge e = Gfirst(v); G.isEdge(e); e = G.next(e))
if (D[G.v2(e)] > (D[v] + G.weight(e))){
D[G.v2(e)] = D[v] + G.weight(e);

P[GV2(e)] =v; /]

}

for(i = 0 ;i< Gn(); i++) G.setMark(s, UNVISITED);

int minVertex(Graph& G, int* D) { // Find min cost vertex
intv; //Initialize v to any unvisited vertex;
for (int i=0; i<G.n(); i++)
if (G.getMark(i) == UNVISITED) { v =1i; break; }

for (it++; i<Gn(); i++) // Now find smallest D value
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if ((G.getMark(i) == UNVISITED) && (DJ[i] < D[v]))
V=1

return v;

2. BdUE B A
#include <iostream>
#include <stack>
#include "Graph.h"
void main(){
Graph G;
Type vdata;
cout<<"THIK IKE AT S HHE, H'ctrl+Z' 'etrl+Z' 45 SR i A \n";
while(cin>>vdata){
G.InsertVertex(vdata);

}
cin.clear(); /B NIEHIRE

int vl ,v2;
weightType weight;
cout<<"{EHI NG B (M vl v2 weight):";

cin>>v1>>v2>>weight;
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while(v1>=0& & v2>=0){

G.InsertEdge(v1,v2,weight);

cout<<"iHFHI NG Bk AN vl v2 weight):";

cin>>v1>>v2>>weight;

nt 1;

cout<<"P&Hh i s E 45 s

for(i=0 ;i <G.n(); i++)
cout<<G.getVertex(i)<<" ";

cout<<endl;

cout<<"E|H i FH A",
for(i=0 ;i <Gn(); i++){
Edge edge = G first(i);
while(edge){
cout<<"("<<edge->v1<<"
"<<edge->weight<<") ";

edge = G.next(edge);

}

cout<<endl;

"<<edge->v2<<"
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//Dijkstra_shortest Path 572
weightType *D = new weightType[G.n()];
int *P = new int[G.n()];

nt s;

cout<<"THHI N KK TAR:";  cin>>s;
Type sdata = G.getVertex(s);

Dijkstra_shortest Path(G, s, D, P);

cout<<"f i T A i R4 A% 20 (&R, BRI KL, RIEIAT) \n';
stack<int> pathStack;
Type vertexdata;
for( 1= 0; i<Gn(); i++){
if(i==s) continue;
vertexdata = G.getVertex(i);
if(D[i]>=100000){
cout <<"jt fi "<<sdata<<"FI| Tii 1 "<<vertexdata
<<"WH{AE\n";
continue;

}

for(int j = P[i];j!=s;j = P[j])

Copy right by Hongwei Dong (hwdong.com)



pathStack.push(j);

cout<<vertexdata<<" "<<DJ[i]<<" "<<sdata;

while(!pathStack.empty()){
int j = pathStack.top(); pathStack.pop();

cout<<G.getVertex(j);

}

cout<<G.getVertex(i)<<"\n";

delete[] D; delete[] P;
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