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3.3. Searching for Solutions

Shortest Path Problem by Graph Search RBE# &S ERZCE
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A sequence of search paths generated by a graph search on the Romania map.
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Lugoj Vilcea
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Mehadia
Bucharest

Craiova

Stage 1 Stage 2 Stage 3

Each path has been extended at each stage by one step. Notice that at 3 stage,

the northernmost city (Oradea) has become a dead end.
BNMBRESITMEBES—SMUT R B, IEEHEME, &It ™ (Oradea) 2 ATEHAE .
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Shortest Path Problem by Tree Search ®B#H#E &S ERZESm

Use search trees to find a route Arad to Bucharest.
A=/ S —5MAradZBucharest B 12 .
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Shaded: the nodes that have been expanded.
PR : RRZTREWT K.

RSPTREN Outlined: the nodes that have been generated but not yet expanded.
S -7 X% RNZTREHER, BERTR.
Shaded Outinedinbold — Faintdashed fnes  Faint dashed lines: the nodes that have not been generated.
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Shortest Path Problem by Tree Search sRR#HE R R IERR
(b) After expanding Arad @
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(c) After expanding Sibiu
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Shortest Path Problem by Tree Search = #3 & i & 8 % 42 14 &
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(d) After expanding Fagaras
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A General Tree-search Algorithm —#hi@ R sy R E %

function TREE-SEARCH(problem) returns a solution, or failure
Initialize the frontier using the initial state of problem
loop do
If the frontier is empty then return failure
choose a leaf node and remove it from the frontier
If the node contains a goal state then return the corresponding solution
expand the chosen node, adding the resulting nodes to the frontier

The frontier (also known as open list): an data structure, to store the set of all leaf nodes.
% frontier (JRfRopen [ist) : —HMEIBEWN, ATEFEABHMTS.

The process of expanding nodes on the frontier continues until either a solution is found or

there are no more states to expand.
TE frontier R ST IEHEHET, HIKRE—ME. REHERSTY R,
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A General Graph-search Algorithm —#h@RaEREE*

function GRAPH-SEARCH (problem) returns a solution, or failure

Initialize the frontier using the initial state of problem

Initialize the explored to be empty

loop do
If the frontier is empty then return failure
choose a leaf node and remove it from the frontier
If the node contains a goal state then return the corresponding solution
add the node to the explored
expand the chosen node, adding the resulting nodes to the frontier

only if not in the frontier or explored

The explored (aka closed list) is an data structure to remember every expanded node.
Zexplored (FFfRclosed /ist): —HhEitRg, AFIRIZENM BHA.
The nodes in the explored or the frontier can be discarded.
exploreddy frontierP I BRI LA ESR.
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