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function SIMPLE-PROBLEM-SOLVING-AGENT( percept) returns an action
static: seg, an action sequence, initially empty
state, some description of the current world state
goal, a goal, initially null
problem, a problem formulation

state «+— UPDATE-STATE(state, percept)

if seq is empty then do
goul +— FORMULATE-GOAL(state)
problem < FORMULATE- PROBLEM(state, goal)
seq < SEARCH( problem)

action < FIRST(seq)

seq+ REST(seq)

return action
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function TREE-SEARCH( problem, strategy) returns a solution, or failure
initialize the search tree using the initial state of problem
loop do
if there are no candidates for expansion then return failure
choose a leaf node for expansion according to strategy
if the node contains a goal state then return the corresponding solution
else expand the node and add the resulting nodes to the search tree
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function TREE-SEARCH( problem, fringe) returns a solution, or failure
fringe < INSERT(M AKE-NODE(INITIAL-STATE[problem]), fringe)
loop do
if fringe is empty then return failure
node <+ REMOVE- FRONT( fringe)
if GoAL-TEST[problem](STATE[node]) then return SoLUTION(node)
fringe < INSERT ALL(EXPAND(node, problem), fringe)

function ExPAND( node, problem) returns a set of nodes

successors +— the empty set

for each action, result in SUCCESSOR-FN[problem](STATE[node]) do
s<—anew NODE
PARENT-NODE[d] — node; ACTION[s]  action; STATE[s] < result
ParH-CosT(s] + PaTH-CoOsT[node] + STEP-COST(node, action, s)
DePTH[s] ¢ DEPTH[node] + 1
add s to successors

return successors
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function DEPTH-LIMITED-SEARCH( problem, limit) returns soln/fail /cutoff
RECURSIVE-DLS(MAKE-NODE(INITIAL- STATE[problem)), problem, limit)

function RECURSIVE-DLS(node, problem, limit) returns soln/fail/cutoff
cutoff-occurred? + false
if GOAL-TEST|problem|(STATE[node]) then return SOLUTION(node)
else if DEPTH[node] = limit then return cutoff
else for each successor in EXPAND(node, problem) do
result +— RECURSIVE- DLS(successor, problem, limit)
if result = cutoff then cutoff-eccurred? + true
else if result # failure then return result
if cutoff-occurred? then return cutoff else return failure
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function ITERATIVE-DEEPENING-SEARCH( problem) returns a solution, or fail-
ure
inputs: problem, a problem
for depth<— 0 to co do
result < DEPTH-LIMITED-SEARCH( problem, depth)
if result # cutoff then return result
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function GRAPH-SEARCH( problem, fringe) returns a solution, or failure

closed +— an empty set
fringe « INSERT(MAKE-NODE(INITIAL-STATE[problem)), fringe)
loop do
if fringe is empty then return failure
node <+ REMOVE- FRONT( fringe)
if GoAL-TEST[problem|(STATE[node]) then return SOLUTION(node)
if StATE[nROdE] is not in closed then
add STaTE[node] to closed
fringe + INSERTALL(EXPAND(node, problem), fringe)
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