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Tononorn4yHo copTrpaHe - aAropuTbM

front = { v € vertices | v.incomming = () }

while front # ()

x = pop(front)

print x

for (x,y) € edges

u.incomming.remove((x, y))

front = front U { v € vertices | v.incomming = () }



Tononorn4Ho copTupaHe - peannsauus

public Graph(params GraphEdge[]l graphEdges)
{
edges = new HashSet<GraphEdge >(graphEdges) ;

vertices = new HashSet<GraphVertex>(
edges.Select (edge => edge.From));
vertices.UnionWith (edges.Select (edge => edge.To));
}

private HashSet<GraphVertex> vertices;
private HashSet<GraphEdge> edges;




TononornyHo coptupate - peanusayns (MpogbiKeHue)

public IEnumerable<GraphVertex> TopologicalSort ()
{
Dictionary<GraphVertex, HashSet<GraphEdge>> in =
edges.GroupBy (edge => edge.To).
ToDictionary (
grouping => grouping.Key,
grouping =>
new HashSet<GraphEdge>(grouping.ToList ()));
Dictionary<GraphVertex, HashSet <GraphEdge>> out =
edges .GroupBy (edge => edge.From).
ToDictionary (
grouping => grouping.Key,
grouping =>
new HashSet<GraphEdge>(grouping.ToList ()));




TononornyHo coptupate - peanusayns (MpogbiKeHue)

HashSet <GraphVertex> front =
new HashSet<GraphVertex>(vertices.Where(

vertex => in.GetOrDefault(vertex).Count == 0));
while (front.Count > 0)
{
GraphVertex current = front.First();

yield return current;

front.Remove (current) ;
out.Get0OrDefault (current).
Select (edge => edge.To).
ForEach(vertex => in.GetOrDefault (vertex).
Remove (Edge (current, vertex)));
front.UnionWith (
out.GetOrDefault (current).
Select (edge => edge.To).
Where (vertex =>
in.GetOrDefault (vertex).Count == 0));




