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3.4.2. Uniform-cost Search

Uniform-cost Search —zift i1z

[1 Search Strateqy sz
Expand lowest-cost unexpanded node.
I RERRNERT BT A,
L] Implementation sz
Queue ordered by path cost, lowest first.
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3.4.2. Uniform-cost Search

Uniform-cost Search Algorithm —E& Mg x%E:%

function UNIFORM-FIRST-SEARCH(problem) returns a solution, or failure
node < a node with STATE = problem.INITIAL-STATE, PATH-TEST =0
frontier « a priority queue ordered by PATH-COST, with node as the only element

explored < an empty set

loop do
If EMPTY ? (frontier) then return failure
node <« Pop(frontier) /[* chooses the lowest-cost node in frontier */

If problem.GoOAL-TEST(node.STATE) then return SOLUTION(node)
add node.STATE to explored
for each action in problem.AcTIONS(node.STATE) do
child < CHILD-NODE(problem, node, action)
If child.STATE is not in explored or frontier then
frontier «— INSERT(child, frontier)
else if child.STATE is In frontier with higher PATH-COST then

replace that frontier node with child
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3.4.2. Uniform-cost Search

Example: From Sibiu to Bucharest #4: MSibiuZ|Bucharest

From Sibiu to Bucharest, least-cost node, Rimnicu Vilcea, is expanded, next,

adding Pitesti with cost 80 + 97 = 177.
MSibiu®|Bucharest, ¥ B&RKMAMNTERimnicu Vilcea, ARIN_EPitestiBIfLN

The least-cost node is now Fagaras, and adding goal node Bucharest with cost

99 + 211 = 310.
MaEZKRKN T AFagaras, M EHFRT SBucharestBYMNT  siviu Fagaras

Choosing Pitesti and adding a second path to
Bucharest with cost 177 + 101 = 278.
P testi FH N ESE — K12 EBucharest I M
This new path is better, so lowest path cost is 278.
XN ERE, SMHERBEANA 278

Rimnicu Vilcea

Pitesti

Bucharest
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3.4.2. Uniform-cost Search

Properties of Uniform-cost Search —#4t M8 &= po43 14

[ Time complexity O(b? *LC*c))
B iB) & 2t
[1 Space complexity O(bt +LCe)
TE|E i
where
B b --the branching factor
DX AF
B C* -- the cost of the optimal solution
g AR AN

B < --everyaction costs at least
Z LN IMENRMN
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