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PROBLEM:

ON-LINE 
RELAXATION
DOES NOT
PAY OFF



MARCO VALTORTA: IJCAI-83
“A RESULT ON THE COMPUTATIONAL COMPLEXITY OF 
HEURISTIC ESTIMATES FOR THE A* ALGORITHM” 

Algorithm M: Solve the problem P using A*, where each necessary value of h(n) is 
computed by solving an auxiliary problem using the Dijkstra algorithm.

Main Theorem.

Let a semantic problem P be given. To solve problem P algorithm M expands at least 
every node expanded by the Dijkstra algorithm. 

Since the Dijkstra algorithm never expands the same node twice, it follows as a 
corollary that algorithm M uses at least the same number of node expansions as the 
Dijkstra algorithm. 

 Solution Reuse via Caching, Memorizing
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IDEA OF PATTERN (DATABASES)



EFFECT



“GOD’S ALGORITHM”



PATTERN DATABASE QUALITY



R.I.P. HEURISTIC BRANCHING FACTOR



IMPACT



SYMMETRIC AND DUAL DB –
TABLE COMPRESSION



BDD COMPRESSION – SYMBOLIC SEARCH



DISTRIBUTED PATTERN DATABASES



GENERAL GRAPH PATTERN DATABASES

Graph G=(V,E), possibly directed, weighted, start s, goal t 

Abstraction mapping a: V  V’, E  E’ (e.g., supernode contraction, additional edes)

such that each path in G also present in G=(V’,E’,s’,t’), with shorter cost

May introduce spurious paths

(simulation, behaviour)

Shortest path in G’ lower bound on one in G

Triangle inequality  consistency

Pattern Database: storing results of Dijkstra SSSP Algorithm Inv-G in Table



MULTIPLE PATTERN DB



CHICKEN AND OXES
STATIC                                              RUNTIME



STRIPS PLANNING

Set of Atoms/Facts F = {f1,….,fn}

Initial State I, Goal Condition G: 

Conjunctions of F 

Operators: (pre,add,del) with 

pre, add, del Conjunction of F

Lifted/Grounded Representation 



PROJECTION STRIPS PLANNING

Set of Atoms/Facts a(F) = {a(f1),….,a(fn)}

Projection: a(f)  either f or {}

Initial State a(I), Goal Condition a(G): 

Conjunctions of a(F) 

Operators: (a(pre),a(add),a(del)) with 

a(pre), a(add), a(del) Conjunctions of a(F)

Extends to Finite Domain Variables, SAS+



ABSTRACT STRIPS PLANNING

Initial State a(I), Goal Condition a(G) 

Operators: (a(o))  

Label Set Reduction… 



BIN PACKING FOR AUTOMATED PATTERN 
SELECTION

• * INSTEAD OF +
• GAS TO THE RESCUE



QUESTION: 
WHAT IS A PATTERN?
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COMPUTER SKAT  
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MORE TO ADD…


