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undirected graph
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7 edges

directed graph
6 vertices
8 edges










_%_

cl ass G aph {
struct vertex {
| i st <i nt > nei ghbors;
string nang;

}s

int nr_vertices, nr_edges;
bool directed;
vect or <vertex> verti ces;




voi d Graph::add _vertex(const
string the_nane)
{
vertex new vert ex;
new _vertex. name = the_nane;
vertices. push_back(new vert ex)

nr_vertices++;

voi d Graph::add_edge(const string nanel,
const string nane2)

t index1l = index(nanel);

t index2 = index(nane2),;
(i ndex1 >= nr_vertices)

add_vertex(nanel);

if (index2 >= nr_vertices)
add_vert ex(nane2);

add_edge(i ndex1, index2);

in
in
i

voi d G aph::add_edge(const int indexl,
const int index2)

vertices[i ndex1]. nei ghbors. push_back(i nde

('directed)
verti ces[i ndex2]. nei ghbors. push_back(in
dex1);
nr_edges++;




$%

voi d make graphl( G aph &gr)

for (char n=A"; n <="'FE;
n++)
add_char _vertex(gr, n)
add_char _edge(gr, P
add_char _edge(gr,
add_char _edge(gr,
add_char _edge(gr,
add_char _edge(gr,
add_char _edge(gr,

add_char _edge(gr,

moQoaOQmgm:-

_%_

voi d G aph: : make_enpty()

if (nr_vertices) {
for (int i=0;i1<nr_vertices; i++)
vertices[i].neighbors.clear();
vertices. erase(vertices. begin(),
vertices.end());
nr_vertices = 0;
nr _edges = 0;

directed = fal se:

}




void Graph::print() {

int i;

cout <<"The graph contains " << nr_vertices
<<" vertices and "<<nr_edges<<" edges"
<< endl << "The vertex nanmes are: ";

%%f (i=0; i<nr_vertices; i++)

cout << vertices[i].name << ' ';
cout << endl << "The adjacency list for each”

" vertex is:" << endl;
for (i=0; i<nr_vertices; i++)
cout << "vertex " << ij << ": ";
list<int> :iterator iter;
iter = vertices[i].neighbors. begin();
while (iter!=vertices[i].neighbors.end()){
cout << *jter << ' °;
i ter++;

cout << endl;




voi d Graph::read(const char *fil enane)

ifstreamfin(filenane);

char buffer[20], bufferl[20];

int nrv;

fin >> buffer; // Uor D

—+‘if (buffer[0] == "d" || buffer[O]

di rect ed=true;

fin >> nrv;

for (int i=0; i<nrv; i++) {
fin >> buffer; // vertex nane
add_vertex(string(buffer));

}
while (!'fin.eof()) {
n >> buffer;
ffer[strlen(buffer)-1]="\0";

n >> bufferl;

(strlen(buffer) && strlen(bufferl))
add_edge(string(buffer),

string(bufferl));

il
fi
o]V}
fi
i f

}
fin.close();




breadth_first_search (graph G int v) {
initialize all vertices as "unmarked";
queue<i nt> Q
process and mark v;
Q enqueue(V);
while (Qis not enpty) {
x = Q dequeue();
for each neighbor y of x in G {
process the edge fromx toy if
necessary;
if (y has not been marked) {
process and mark vy;
enqueue (y, Q;
}
}

perform final processing on vertex Xx;
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Graph: :depth _first_search (int v) {
bool mark[nr_vertices];
for (int i=0; i< nr_vertices; i++)
mar k[ i ] =f al se;
stack<(int, vertex*)> S
mar k[ v] =true; // performprelimnary processing on v;
p = vertices[V].neighbors. begin();
S. push(v, p);
while (S is not enpty) {
(v, p)=S.pop();//performintermedi ate processing on v;
while (p !'= vertices[vVv].neighbors.end()) {
w = *p; // process the edge fromv to w,
pt+,
if (!mark[wl]) { // w has not been reached)
S. push(v, p);
vV =W,
mark[v] = true; //performprelininary processing

p = vertices[V].neighbors. begin();

H

performfinal processing on vertex v;

H
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bool mark[nr_vertices];
G aph: :depth_first_search(int v) {
for (int i=0; i< nr_vertices; i++)
mar k[ i ] =f al se;
recursive_depth_first_search(v);

}

Graph: :recursive_depth_first_search (int v) {
mark[v] = true
perform prelinnary processing on v;
p = vertices[V].neighbors. begin();
while (p !'= vertices[v].neighbors.end()) {

performinternedi ate processing on v if necessary;

A o
process the edge fromv to wif necessary;
p++;
if ('mark[w])
recursive_depth_first_search (w);

}

perform final processing of vertex v;
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Initialization()

{
for (int i=0; i<nr_vertices; i++) {
vertices[i].total _cost = +infinity;
vertices[i].finalized = fal se;

}

Priority_m n_queue PQ
vertices[origin].total _cost = O;
vertices[origin].predecessor =
PQ push(origin, 0);

dijkstra_algorithm (graph G int origin, int
destination) {
Initialization(); // should return PQ somehow.
while (PQis not enpty) {
x = PQ pop();
if (vertices[x].finalized) continue;
vertices[x].finalized = TRUE
if (x == destination)
return;
for each non-finalized neighbor y of x
if (vertices[x].total _cost + cost(x,y) <
vertices[y].total cost) {
vertices[y].total cost=
vertices[x].total _cost + cost(Xx,Y);
vertices[y]. predecessor = Xx;
PQ push(y, vertices[y].total _cost);
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total_cost, finalized, predecessor, edge list
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bool ean topol ogi cal l y_nunber (digraph G
{
for (ever vertex v.in QG {
visited[v] = fal se;
nunbered[v] = fal se;
}
i nt topol _counter = nunber_of _vertices(G;
for (each vertex vin G
if ('visited[v]) {
visited[v] = true;
i f (!recursively_nunber(G v,
t opol _counter))
return fal se;

}

return true;

bool ean recursively_nunber (digraph G int v,
int & counter)

{
for (each w that can be reached fromv) {
i f (nunbered[w);
else if (visited[w) // but not nunbered
return false; // a cycle has been found
el se {
visited[w] = true;
if (!'recursively_nunber (G w, counter))
return fal se;
}
}
vertex[v].topol nunber = counter;
-- counter;

return true; // no cycles were detected
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/

Print_Eulerian (graph G int v)
{
for each non-elimnated edge {v,w} ({
mark the edge {v,w} as elininated;
Print_Eulerian (G w);

}

print v;

}
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