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Problem-Solving Agents
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A Simple Problem-Solving Agent

function SIMPLE-PROBLEM-SOLVING-AGENT( percept) returns an action
inputs: percept, a percept
static: seq, 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
goal «— FORMULATE-GOAL(state)
problem < FORMULATE-PROBLEM(state, goal)
seq «— SEARCH( problem)

action «— FIRST(seq)

seq <+ REST(seq)

return action




Properties of this Agent



Problem Formulation
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Example Problem Formulation
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Alternative Problem Formulation
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Problem Formulation for the Vacuum
Cleaner World
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Problem Types:
Knowledge of States and Actions

4 + # 0O + #
4 0O + #
+ 0 + + #H
< + # 0O + #
< 0O + #
0O + + W+ #
4
< # U ( U
# b
# 0O +1

# U Yo O + 1 —"h



The Vacuum Cleaner Problem as a
One-State Problem
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The Vacuum Cleaner World as a

Multiple-State Problem
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Concepts (1)
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Concepts (2)
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Example: The 8-Puzzle
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Example: 8-Queens Problem
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Example: 8-Queens Problem
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Alternative Formulations
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Example: Missionaries and Cannibals
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Formalization of the M&C Problem
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Examples of Real-World Problems
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General Search
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Implementing the Search Tree
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Nodes In the Search Tree
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ACTION = right
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General Tree-Search Procedure

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

fringe «+ INSERT(MAKE-NODE(INITIAL-STATE[ problem]), fringe)
loop do
if EMPTY?( fringe) then return failure
node «— REMOVE-FIRST( fringe)
if GOAL-TEST[ problem] applied to STATE[node] succeeds
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

5 «— a new NODE
STATE|[ 5] « result
PARENT-NODE[s] < node

ACTION[s] « action
PATH-COST[s] «+ PATH-COST[node] + STEP-COST(node, action, s)

DEPTH[s] — DEPTH[node] + |
add s to successors
return successors




Criteria for Search Strategies
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Search Strategies
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Breadth-First Search (1)
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Breadth-First Search (2)
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Breadth-First Search (3)
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Uniform Cost Search
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Depth-First Search
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Depth-
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Limited Search
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Iterative Deepening Search (1)

4 # # # b

function ITERATIVE-DEEPENING-SEARCH( problem) returns a solution sequence
inputs: problem, a problem

for depth + 01to oo do

if DEPTH-LIMITED-SEARCH( problem, depth) succeeds then return its result
end
return failure
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Iterative Deepening Search (2)
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Bidirectional Searches
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Problems with Bidirectional Search
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Comparison of Search Strategies

! I
Criterion Breadth- Uniform- Depth- Depth- Iterative Bidirectional
© First Cost First Limited Deepening (if applicable)
Complete? Yes® Yes®:? No No Yes® Yes®d
Time o) o@plC/dy  omm) o(b9) O(v4) O(b4/?)
Space O™ty o@ml¢/dy  O®mm)  O(be) O(bd) O(b%?)
Optimal? Yes© Yes No No Yes© Yes®
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Summary
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