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public class Edge implements Comparable<Edge>
Edge(int v, int w, double weight) V=W Loy Jb e
int either() G B 5 G wuls
int other(int v) Os gl sabis wuilspl
int compareTo(Edge that) > U G by el (sglin
double weight() Jb @39 @il
String toString() i, 00 o JU Gigles

@— weight 4@

1090 - (5315 pob 3w — osls Hlaisln



public class Edge implements Comparable<Edge> ({

private final int v, w;

private final double weight;

public Edge(int v, int w, double weight) {
this.v = v;
this.w = w;
this.weight = weight;

}

public int either() { return v; }

public int other (int vertex) ({
if (vertex == v) return w;
else return v;

}

public int compareTo (Edge that) ({

if (this.weight < that.weight) return -1;
else if (this.weight > that.weight) return +1;
else return O;
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public class

EdgeWeightedGraph
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void
Iterable<Edge>
Iterable<Edge>
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EdgeWeightedGraph(int V)
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addEdge (Edge e)
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public class EdgeWeightedGraph ({

private final int V;
private final Bag<Edge>[] adj;

public EdgeWeightedGraph (int V) { — p)lw
this.V = V;
adj = (Bag<Edge>[]) new Bag[V];
for (int v = 0; v < V; v++)
adj[v] = new Bag<Edge>() ;
}

el
public void addEdge (Edge e) { E 2 @ b oy Lol
int v = e.either(), w = e.other (v); Aluwosr camd 9,
adj[v] .add(e) ;
adj[w] .add(e) ;
}

public Iterable<Edge> adj(int wv)
{ return adjlv]; }
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public class MST

MST (EdgeWeightedGraph G)

Iterable<Edge> edges()

double weight()

o ) lw
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% java MST tinyEWG. txt
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public class MST

Public static void main (String[] args)

{

MST (EdgeWeightedGraph G) 80} lw
Iterable<Edge> edges() digof (sl b,y WU @l
double weight() uol sl by 059 P

% java MST tinyEWG. txt

0-7 0.16
In in = new In(args[0]); 1-7 0.19
EdgeWeightedGraph G = new EdgeWeightedGraph (in) ; 0-2 0.26
MST mst = new MST (G) ; 2-3 0.17
for (Edge e : mst.edges()) 5-7 0.28
StdOut.println (e) ; 4-5 0.35
StdOut.printf (“%.2£f\n”, mst.weight()); 6-2 0.40
1.81
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public class KruskalMST ({
private Queue<Edge> mst = new Queue<Edge> () ;

public KruskalMST (EdgeWeightedGraph G) {
MinPQ<Edge> pq = new MinPQ<Edge>() ;
for (Edge e : G.edges())
pPg.insert(e) ;

UF uf = new UF(G.V());
while ('pg.isEmpty () && mst.size() < G.V() - 1) {
Edge e = pg.delMin() ;
int v = e.either(), w = e.other(v);
if ('uf.connected(v, w))
{
uf.union(v, w);
mst.enqueue (e) ;

}

public Iterable<Edge> edges () { return mst; }
} W90 — (595) 1006 33w — (odsls laIalu
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public class LazyPrimMST {

private boolean|[] marked;
private Queue<Edge> mst;
private MinPQ<Edge> pqg;

public LazyPrimMST (EdgeWeightedGraph G) {
marked = new boolean[G.V ()]
mst = new Queue<Edge>() ;

Pq

= new MinPQ<Edge>() ;

visit (G, 0);
while ('pg.isEmpty())

{

Edge e = pg.delMin() ;

int v = e.either(), w = e.other(v);
if (marked[v] && marked[w]) continue;
mst.enqueue (e) ;

if ('marked[v]) visit (G, vVv);

if ('marked[w]) visit (G, w);

// MST vertices
// MST edges
// PQ of edges

T Cwl s G 1l o

7 ..
+——— POl s i be Ju Sis

' . v . s
T phesU L, TNy BT 58 g Y
——— G byl e Jb

——— G b,y WLV G,
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private void visit (EdgeWeightedGraph G, int v)
{

marked[v] = true; T 4 v i, @95
for (Edge e : G.adj(v)) )
if ('marked[e.other(v)]) ol gl = V=W Ji )l v
pg.insert (e) ; @ﬂdwlPQd{bwrwmyT/)W

public Iterable<Edge> mst ()
{ return mst; }
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public class IndexMinPQ <Key extends Comparable<Key>>

IndexMinPQ(int N) N = 1060 sl gunl U Jyguil cugyl Guo A syl
void 1insert(int k, Key key) key b vk Gusl @ly o
void decreaseKey(int k, Key key) K (gl U b po puld ol
boolean contains(int k) S5 >89 gyl oo,y K Qu sl UF
int delMinQ) O b i pa a5 8570 5 4l) (2,7 gl b putie 3o
boolean 1isEmpty() Scwl Jb cyggl o UF

int size() el G wolie s il S v
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public class PrimMST {

private boolean[] marked; // true if v on tree

private Edge[] edgeTo; // shortest edge from tree vertex
private double[] distTo; // distTo[w] = edgeTo[w] .weight ()
private IndexMinPQ<Double> pq; // eligible crossing edges

public PrimMST (EdgeWeightedGraph G) ({

marked = new boolean[G.V ()],
edgeTo new Edge[G.V ()]
distTo = new double[G.V()];
pg = new IndexMinPQ<Double>(G.V())

for (int v = 0; v < G.V(); v++)
distTo[v] = Double.POSITIVE_INFINITY;
distTo[0] = O;

pg.insert (0, 0.0);
while ('pg.isEmpty())
visit (G, pg.delMin()) ;
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private void visit (EdgeWeightedGraph G, int v)
{
marked[v] = true;
for (Edge e : G.adj(v))
{
int w = e.other(v);
if (marked[w]) continue;
if (e.weight() < distTo[w])
{
edgeTo[w] = e;
distTo[w] = e.weight() ;
if (pg.contains(w)) pg.decreaseKey(w, distTol[w]) ;
else pg.insert (w, distTo[w])

}

public Iterable<Edge> edges() { /* exercise */ '}
public double weight () { /* exercise */ }
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