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public class

Graph

B3 (s)5 buwlg

void
Iterable<Integer>
int

int

String

In in
Graph

for (int v = 0; v < G.V(); v++)

Graph(int V)

Graph(In 1in)
addEdge(int v, int w)
adj(int v)

VO

EQO
toString()

= new In(args[0]) ;
G = new Graph(in) ;

for (int w : G.adj(V))
StdOut.println(v + “-" + w);
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public static int degree (Graph G, int v)

( V (v, 54,5 (stwlans

o, &
int degree = 0; SR
for (int w : G.adj(v)) degree++;
return degree;

public static int maxDegree (Graph G)

N
{ EY, Il (sawla

% .
int max = 0; G S sy
for (int v = 0; v < G.V(); v++)

if (degree(G, v) > max)
max = degree (G, V),
return max;

public static double averageDegree (Graph G)

s
( EY, (lils stuwls

L .
return 2 * G.E() / G.V(); G SIJ > wwg,
}
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public class Graph

{

private final int V;
private int E;
private Bag<Integer>[] adj;

public Graph (int V) {
this.V = V;

adj = (Bag<Integer>[]) new Bag[V];

for (int v = 0; v < V; v++)
adj[v] = new Bag<Integer>();
}

public void addEdge (int v, int w) {
adj[v] .add (w) ;
adj[w] .add (v) ;
E++;

}

public Iterable<Integer> adj(int v)
{ return adj[v];, }
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DFS (to visit a vertex v) :
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Mark v as visited.

Recursively visit all unmarked

vertices w adjacent to v.
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public class

boolean

Iterable<Integer>

Paths

Paths(Graph G, int s) s S Tas 51G 5 1, b puass Pl
hasPathTo(int v) Sy )l> 5989 V ' S ;1 (5 s UT
pathTo(int v) oo L,V 'S ;I s

Paths paths = new Paths (G, s)
for (int v = 0; v < G.V(); v++)
if (paths.hasPathTo (v)) T S @ Jua (wy, Pl b
StdOut.println(v) ;
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public class DepthFirstPaths
{

. 3 s
private boolean[] marked; 1t b Jans gV Jl

private int[] prev; marked[v] = true
private int s;

public DepthFirstPaths (Graph G, int s) ({
. 1 Wl 2o/l

dfs (G, s); ) . .
} S v i (wy, 84

public void dfs(Graph G, int v) { Y )
marked[v] = true; DFS ud;b (soiws

for (int w : G.adj(v))
if (!'marked[w]) {
dfs (G, w);
previw] = v;
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public boolean hasPathTo (int wv)

{ return marked[v];, } prev[]
0
public Iterable<Integer> pathTo (int v) @ﬁ s
{
if ('hasPathTo(v)) return null; <:> 210
Stack<Integer> path = new Stack<Integer>() ; 3|2
for (int x = v; x !'= s; x = prev[x]) (@Ds 4| 3
path.push (x) ; <:> <:>
path.push(s) ; >3

return path;
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BFS (from source vertex s)

put s onto a FIFO queue and mark s as visited.
Repeat until the queue is empty:

- remove the least recently added vertex v

- add each of v’s unvisited neighbors to the queue,

and mark them as visited.
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public class BreadthFirstPaths ({

private boolean[] marked;
private int[] prev;
private int s;

public void bfs(Graph G, int s) ({
Queue<Integer> g = new Queue<integer> () ;
g.enqueue (s) ;
marked[s] = true;
while ('q.isEmpty()) {
int v = gq.dequeue() ;
for (int w : G.adj(v))
if ('marked[w]) {
g.enqueue (W) ;
marked[w] = true;
previw] = v;
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l9la )> SHlwosly ivss slaadlgs

public class CC
{

private boolean|[] marked;

private int[] id;
private int count;

public CC(Graph G) {
marked = new boolean[G.V ()],
id = new int[G.V()];
for (int v = 0; v < G.V(); v++) {
if ('marked[v]) {
dfs (G, V)
count++;

}

public int count() {
public int id(int v) {
private void dfs (Graph G, int v) {

(WP P ——)

V Jald 4iin (sawlid
(2dd)on 5l e

;1 ¢94 U DF'S (sl,l
ors . d
wor & ,5 (wl, L

S ]
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N

public int count () —F—— badon v

{ return count; }

public int id() —T— V ol 4 g awliiv
{ return id[v]; }

private void dfs (Graph G, int v)
{

true;
count;

marked[v]
id[v]

for (int w : G.adj(v))
if ('marked[w])
dfs (G, w);
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