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«interface»
1Action

+ apply({State): Collection<State>
+ getName: String

Ul Capa 55143y Hha e Lina

Problem

Node

- state: State

- parent: Node

- pathCost: double
- totalCost: double
- action: lAction

- depth: int

- vigitingOrder: int

+ getlnitialState: State
+ IsGoal(State state): boclean
+ getActions(): List<lAction>

«interfacen
State

+getActionCast{State, lAction, State): double
+ getHeuristicFunction: HeuristicFunction

|+ solve (SearchAlgorthm): Node

+ [sGoal: boolean
+ taString: String
+ equals(Object): boolean

+ gefTotalCost double
+ setTotalCost({double)
+ getPathCost: double

+ IsRootNode: boolean
+ getParent: Node

+ getVisitingOrder: int

+ setVisitingOrder{int)

+ getAction: 1Action

+ getState: State

+ getPathFromRoot: List
+ toString: String

+ equals: boolean

+ isSimilarTo: boolean

+ CompareTo(Node): int

winterfacen
HeuristicFunction

+ getH(State): double

SearchAlgarithm

+search({Probfem): Node

| BFS | DFS | ucs | A* |Greedy| Hill ‘
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package core;

llimplementthis interface to define the state space ofa problem
public interface State {
llchecks whether the state callingis a goal state or not
BooleanisGoal();
/l the way to show the state inthe output
String to String();

Il checks calling state with passed state s for equality

Boolean equals(Objects); }
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package core;
importjava.util.List;

/lthis class describes a problemin general// extenditfor a specific problem
description// it needs a state space i.e. State and a search strategy i.e. Search
Algorithm

public abstractclass Problem{
/lreturns the initial state of problem
public abstract State getlnitialState();

/Il returns true when the the state passedis a goal state or when everwe reached a
goal

public abstractboolean isGoal(State state);

Il returns a listof actions (operators) that can be appliedto any state of the
problem public abstract List<lAction>get Actions();

Il returns the cost of applyingthe action a on state a to get state ss

public abstractdouble getActionCost(States, IAction a, State ss);

/lused to initiate the search strategy to be used to solve the problem and run the
the algorithm sa on this problem.. //itreturns the goal Node as resultwhich satisfy
the isGoal method

public Node solve (SearchAlgorithm sa){return sa.search(this);}}
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package core;
Import java.util.ArrayList;
Importjava.util.List;

llrepresents anode in the search tree //implements Comparable to be usedin
PriorityQueue ordering

public class Node implements Comparable<Node> {

private UUID id;

/lthe corresponding state in state space
private State state,

//node parentwhich led us to this node

private Node parent;

/lthe costfrom initial state to this nodei.e. g(n)

private doublepathCost;
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/ltotal estimated costi.e. f(n)
private doubletotalCost;
/lthe action applied to get to this node
private IAction action;
/lthe node Depth;
privateint depth;
/lthe order of pickingthe node;
private int visitingOrder;
publicdouble getTotalCost() { return totalCost;}
public void setTotalCost(double c)}{totalCost=c;}
/linitial state ctor
public Node(State state) {
id=randomUUID();
this.state = state,
pathCost=0.0;
totalCost = Double. MAX_ VALUE;
visitingOrder =0; }
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public Node(State state, Node parent, IAction action,double pathCost) {

this(state);

this.parent = parent;
this.action = action;
this.pathCost = pathCost;
this.totalCost = pathCost;

/lwhen total cost is not provided treat the pathCost as the totalCost in
order to be used correctly when using PriorityQueue as it deals with
totalCost.

}

public Node(State state, Node parent, IAction action, double
pathCost,doubletotalCost){

this(state, parent, action, pathCost);

this.totalCost = totalCost;

}

public double getPathCost() { return pathCost; }
public booleanisRootNode() { return parent == null; }
public Node getParent() { return parent; }

public int getVisitingOrder(){ return visitingOrder; }

public void setVisitingOrder(int visitingvisitingOrder){
this.visitingOrder = visitingOrder; }

public IAction getAction() { return action; }

public State getState() { return state; }
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public List<Node>getPathFromRoot(){
List<Node> path = new ArrayList<Node>();
Node current = this;
while ('current.isRootNode()) {
path.add(0, current);
current = current.getParent(); }
Il ensure the root node is added
path.add(0, current); return path; }
@Override
public String toString() {

return (parent == null?"initial State ":parent)+ "action: "+(action==null?"no
action":action.getName())+ ", pathCost: "+ pathCost+ ", state: \n"+ getState() +
Il\nll; }

@Override

public boolean equals(Objecto) {

/ltwo nodes are said to be equal when they hold same state Node t = (Node) o;
return t.state.equals(state); }

/lthis used when only when building searchtree diagram..

public booleanisSimilarTo(Noden) {

/ltwo nodes are said to be similarwhen they hold same info.

return this.parent == n.parent && this.pathCost == n.getPathCost() &&
this.totalCost == n.getTotalCost() && this.state.equals(n.getState());

}
@Override

publicint compareTo(Node node) {
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package core;

importjava.util.ArrayList;

iImportjava.util.List;

public abstractclass SearchAlgorithm {
protected booleanuseGraphSeach =false;

/lthe search strategy ..return the goal node regarding the
problem p;// it search for the goal using problem definition
going from initial state of p applying actionsto reach the
goal state..

public abstract Node search(Problemp)};

hbiv Al actions ) i adl Wesdiein - JAction 4¢al s

package core;

Import java.util.Collection;

/limplementthis interface to define an action
public interface IAction{

/lreturns a collection of states as a resultof applyingthe action to
the state s

Collection<State>apply(State s);

/lretuns actionName.. usefulinsomeplaces

String getName();
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