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Problemstellung

Gegeben

B Graphen G[N,E]
B Startecke s

B Zielecke z

B Alle Gewichte = 0O

Gesucht

B Optimaler
Kantenzug
S 2> Z
= Klrzeste Wege

Problem




Dijkstra

Edsger W. Dijkstra

LOost > klrzeste Wege Problem
Gieriger Algorithmus

Eingabeparameter

B Graph G
B Startknoten start *
B Zielknoten target




procedure Dijkstra (G : Graph; start, target
Var
predecessor : table of Vertex, Vertex;
D : table of Vertex, Real;
i, j: Vertex;
B : set of Vertex;
begin
initKw(start);
B:= {start},;
while B + {} do begin
choose i € B with D[i] minimum;
if (i = target) then
exit(’'target found’);
B.delete(i);
for each neighbour j of i do

: Vertex);

if D[i] + B[i,j] < D[j] then begin

D[j] := D[i] + B[i, jI,
predecessor [j] :=i;
B.add(j);
end
end
end




Dijkstra (2)
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Dijkstra (3)
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Dijkstra(b)
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Dijkstra (6)
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Dijkstra (7)
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Dijkstra (8)
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Dijkstra (9)
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Dijkstra (10)
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A* Algorithmenvarianten

Problem von Dijkstra
= ,Wissen uber Graph wird ignoriert"

,Verbesserung" von Dijkstra
= A* Algorithmen

Peter Hart, Nils Nilson und Betram
Raphael

X




A* Algorithmenvarianten (2)

Wissen Uber Graphen verwenden

Schatzfunktion f(n)
B Zielkosten nie Uberschatzen (konsistent)

Nur Optimal zu z

B f(z) =0Af(n) =0




Standard Variante

[0 Erweiterung von Dijkstra

[0 Eingabeparameter
B Graph G

B Vertex start

B \ertex target

B Function f




procedure A*-Search (G : Graph; f : Function,; start, target : Vertex);
Var
predecessor : table of Vertex, Vertex;
D : table of Vertex, Real;
i, j: Vertex;
B : set of Vertex;
begin
initkKw(start);
B:= {start};
while B # {} do begin
choose i € B with D[i] + f(i) minimum;
if (i = target) then
exit(‘target found’);
B.delete(i),;
for each neighbour j of i do
if D[i] + B[i,j] < D[j] then begin
D[j] := D[i] + B[i, jI;
predecessor [j] :=i;
if not b.Contains(i) then
B.add(j);
end
end
end




Standard Variante (2)
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Standard Variante (3)
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Standard Variante (4)
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Standard Variante (D)
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Iterative Variante (IDA*)

Erweiterung iterative Tiefensuche
Geringer Speicherplatzbedarf

Kostenschranke B

A*




procedure IDA*-Search (G : Graph; start, target : Vertex);
var j:@ Integer; B, BNew, b : Real;
e : Entry; S : Stack of Entry;
found : boolean,
begin
if start = target then exit(’start and target are equal’);
B := f(start); found = false;
while not found and B < c do begin
S.push(new Entry(start,0)); BNew := oo,
while not found and S +# {} do begin
e:=S.head;
J 1= nextNeighbour(e.vertex);
if j # O then begin
if j= target and e.value + value(e.vertex, j) < B then begin
found: = true;
output(j);
while S +# {} do output (S.pop.vertex);
end
else begin
b := f(j) + e.value + value(e.vertex, j);
if b > B then BNew := min { b, BNew }
else S.push(new Entry(j, e.value + value(e.vertex,j));

end
end
else S.pop;
end
B:= BNew,
end

if not found then output (‘Target not found’);
end




Iterative Variante (IDA*) (2)
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Iterative Variante (IDA%™) (3)

B =4.24




Iterative Variante (IDA*) (4)

B =4.24
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Iterative Variante (IDA*) (5)
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Iterative Variante (IDA*) (6)
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Problemstellungen

Immer ein klrzestes Wege Problem

B Graphen G[N,E]

B Startecke s

B Zielecke z

B Schatzfunktion f(n)

x

Basisklasse: ProblemBase




Pfadfindungsproblem

Knoten = Position t L
B X/Y Koordinaten —T
Kante = Ubergénge
zW. Positionen
Schatzfunktionen F
B Euklid :
B Manhattan

Plugin: PFP




Schiebepuzzleproblem
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Zustandsraumproblem

Knoten = Puzzlezustand /\
Kante = Schiebebewegung

Schatzfunktion 112311123

B Falsche Blocke

U
@)
U
@)

® Summierter Manhattanabstand| 4 | 7 | g

Plugin: TPP




Gesamtstruktur

SolutionRepresentation
B FErzeugt LOsungen

Problem

B Startknoten

B Finished

B Graphen

B Schatzfunktionen

Algorithmen
B InitOperator
B SingleStep
B SolutionOperator




Gesamtstruktur (2)
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Verteilung auf HL Plugins

q Interface —

Y

GraphSolutionRepresentation

Y

DefaultSolutionRepresentation

Y

SolutionOperator

A 4

InitOperator

v
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StateSolutionRepresentation

Y

BaseClass

StateDisplayOperator

PFP

A

MJP

Standard

L)

PFPDisplayOperator

TPP




Algorithmen

«interface»

Optimization.AlgorithmBase IAlgorithm
+SingleStep()
+ExecuteStep() +InitializeAlg()
VAN +LoadUp()

+SolutionOperator()
+InitOperator()
+Problem()

7N

AlgorithmenBase

T

AStarAlgorithm IDA




Probleme

— Optimization_ProblemBase

/N

«interface»
IProblem

+Start()
+Graph()
+Finished()
+Estimation()

/N

ProblemBase

AN

MJIP

TPP

SPP




Graphendarstellung

«uses»
«interface»
\Problem fp------- - - ——---——-——————— |
+Start() :
+Graph() :
+Finished() :
+Estimation() |
: v
| «interface»
! IGraph
: r——————1 +Start() —_—
: : +Neighbours() :
| | +EdgeBetween() |
: «uses» : |
| | N
' ! «interface»
: :/ IEdge
—— \ «nterface» Y . ~ J+Startvertex()
IVertex +EndVertex()
+Name() +Weight()
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Praktische Vorfihrung

A*



