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Looking at ‘Dimensions of Task Environments’

Remember  task environment encompasses
performance measure, environment, actuators, sensors

o fully observable vs. partially observable
e single agent vs. multiagent

e deterministic vs. stochastic

e episodic vs. sequential

e static vs. dynamic

e discrete vs. continuous

e known vs. unknown
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Note agent function vs. agent program

e agent function maps sequences of percepts (= percept
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agent) to action
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function Simple-Reflex-Agent(percept) returns action
persistent a set of condition-action rules, initially fully specified
state = interpret-input(percept)
rule = rule-match(state, rules)
return rule.action

+ very simple
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+ requires almost no memory
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General Situation  agent aims at maximising
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@® Formulate goal.

® Decide problem formulation, i.e., decide about states and
actions to be considered.

For now, some (simplifying) assumptions

e environment fully observable

e environment discrete

e environment known

e environment deterministic

Consequence  solution to problem is fixed sequence of actions
for any problem
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Here  path cost(aj,as,...,a;) = > path cost(a;)
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and Va: path cost(a) > 0
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Actions left, right, up, down
for example (‘defines’ transition model)
71214 71214
5 6| =536
8131 8 1
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some positive integer (e.g. 5)
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Applying a Search Algorithm

@ Start in initial state.

® Expand current state: Apply each applicable action,
generating more states.
Visulisation Connect current state with each state, label
connecting with corresponding action.
Observe Current state = node in tree, generated states =
child nodes in this tree.
Notation All not-yet expanded notes are called frontier.

© Select state from the frontier and continue at @.

Remarks
e State graph may have loops, search tree contains no loops.
e Loops in state graph may lead to infinite search trees.

e Removing loops is advantageous since costs are non-negative.

y

41



Introduction Intelligent Agents Rational Agents
o] [e]e] 0000000000

Towards Concrete Search Algorithms

Searching
0000
00000

Summary

42



Introduction Intelligent Agents Rational Agents
o] [e]e] 0000000000

Towards Concrete Search Algorithms
Notation for some node v in the search tree

Searching

0000
[e]o]e] lo}

Summary
o]

42



Introduction Intelligent Agents Rational Agents Searching

[e] (e} 0000000000 0000
[e]o]e] lo}

Towards Concrete Search Algorithms
Notation for some node v in the search tree

e u.state = state in state space corresponding to v

Summary

[e]

42



Introduction Intelligent Agents Rational Agents Searching

[e] (e} 0000000000 0000
[e]o]e] lo}

Towards Concrete Search Algorithms
Notation for some node v in the search tree

e u.state = state in state space corresponding to v

e v.parent = node in search tree that generated v

Summary

[e]

42



Introduction Intelligent Agents Rational Agents Searching Summary

[e] (e} 0000000000 0000 [e]
[e]o]e] lo}

Towards Concrete Search Algorithms
Notation for some node v in the search tree

e u.state = state in state space corresponding to v
e v.parent = node in search tree that generated v

e y.action = action that applied to v.parent generated v

42



Introduction Intelligent Agents Rational Agents Searching
o] [e]e] 0000000000 0000
00000

Towards Concrete Search Algorithms
Notation  for some node v in the search tree
e u.state = state in state space corresponding to v
e v.parent = node in search tree that generated v

e y.action = action that applied to v.parent generated v

e v.path-cost = cost of the path from the initial state to v

Summary

[e]

42



Introduction Intelligent Agents Rational Agents Searching
o] [e]e] 0000000000 0000
00000

Towards Concrete Search Algorithms
Notation  for some node v in the search tree
e y.state = state in state space corresponding to v
e v.parent = node in search tree that generated v
e y.action = action that applied to v.parent generated v
e v.path-cost = cost of the path from the initial state to v

Observe v easy to compute during node expansion

Summary

[e]

42



Introduction Intelligent Agents Rational Agents Searching
[e] [e]e] 0000000000 0000
00000

Towards Concrete Search Algorithms
Notation  for some node v in the search tree
e u.state = state in state space corresponding to v
e v.parent = node in search tree that generated v
e y.action = action that applied to v.parent generated v
e v.path-cost = cost of the path from the initial state to v

Observe v easy to compute during node expansion
Data Structures  for storing the frontier

Summary

[e]

42



Introduction Intelligent Agents Searching

00080
Towards Concrete Search Algorithms
Notation  for some node v in the search tree
e u.state = state in state space corresponding to v
e v.parent = node in search tree that generated v
e y.action = action that applied to v.parent generated v
e v.path-cost = cost of the path from the initial state to v

Observe v easy to compute during node expansion
Data Structures  for storing the frontier
e Queue (FIFO: first in first out)
e Insert(v, ¢) inserts v at the end of queue ¢

e Remove(g) removes first element from queue ¢ and returns it
e Empty?(q) returns true if the queue ¢ is empty

Summary

42



Introduction

Searching

Intelligent Agents Rational

00000

Towards Concrete Search Algorithms
Notation for some node v in the search tree

L

).state = state in state space corresponding to v

e v.parent = node in search tree that generated v

L0

® 1

).action = action that applied to v.parent generated v
).path-cost = cost of the path from the initial state to v

Observe v easy to compute during node expansion

Data

Structures  for storing the frontier

e Queue (FIFO: first in first out)

e Insert(v, ¢) inserts v at the end of queue ¢
e Remove(q) removes first element from queue ¢ and returns it
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e depth = minimal number of steps to a goal state
e m = maximum length of path in the state space
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Things to remember

e task environments: PEAS description and categorisation

e types of agents: table-driven, simple reflex, model-based
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e uninformed search

Take Home Message

e Intelligent agents and their environments are a flexible and
general framework for Al (applications).

e Even restricted search problems are interesting and relevant.
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