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1.l What is AI?

1.1.1 Ading humanly: The Turing test approach

1.1.2 Thinking humanly: The cognitive modeling approacb

1.1.3 Thinking rationally: The llaws of thought'' approach

1.1.4 Ading rationally: The rational agent approach

1.1.5 Beneficial machine.s

l.2 The Foundations of Artiscial lntelligence

1.3 The Short History of Artificial Intelligence

1.4 The State-of-the-Art

l.5 Risks and Benefits of AI
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2.1 Agents and Enviroment.s

2.2.1 Pedormance measures

2.2.2 Rationality

2.2.3 Omniscience, Ieam ing, and autonomy

2.3 The Nature of Environments

2.3.1 Specifying the task environment

2,3.2 Properties of task environments

2.4 The Strudure of Agents

2.4.1 Agent programs

2.4.2 Simple reflex agents

2.4.3 Model-based reflex agents

2.4.4 Goal-based Agent

2.4.5 Utitity-based agent

2.4.6 Learning Agent

2.4.7 How the component.s of agent programs work
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3.l Problem-solving Agent

3.1.1 Search problems and solutions

3.1.2 Formulating problems

3.2 Example Problems

3.2.1 Standardized problems

3.1.2 Real-wodd problems
32 Search Algorithms

3.3.1 Best-first search

3.3.2 Search data s'trudures

3.3.4 Measuring problem-solving performance

3.4 Uninformed Search Strategies

3.4.1 Breadth-first search

3.4.2 Dijkstra's algorithm or uniform-cost search
3.4.3 Depth-first searcb and the problem of memory

3.4.4 Depth-limited and iterative deepening search

3.4.5 Bidirectional search

3.4.6 Comparing uninformed search algorithms

3.5 informed (Heuristic) Search Strategies
3.5.1 Greedy best-first search

3.5.2 A* search

3.5.3 Search contours

3.5.4 Satisscing search: lnadmissible heuristics and weigbted A*

3.5.5 Memory-bounded search

3.5.6 Bidiredional heuristic search

3.6 Heuristic Functions

3.6.1 The effed of heuristic accuracy on pedormance

3.6.2 Generating heuristics from relaxed problems

3.63 Generating heuristics from subproblems: Pattern databases

3.6.4 Generating heuristiu with Iandmarks
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3.6.5 Learning to search better l38

3.6.6 Learning heuristiG from experience l39
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4.l Local Search and Optimization Problems

4.1.1 Hill-climbing search

4.1.2 Simulated annealing
4.1.3 Local beam search

4.1.4 Evolutionary algorithms

4.2 Local Search in Continuous Spaces
4.3 Search wRh Nondeterminislic Adions

4.3.1 The erratic vacuum wortd

4.3.2 AND-OR search trees

4.3.3 Try, try again

4.4 Search in Partially Observable Environments

4.4.1 Searching with no obsewation

4.4.2 Searching in partially observable environments

4.4.3 Solving partially observable problems

4.4.4 An agent for partiatly observable environments

4.5 Online Search Agents and Unknown Environments

4.5.1 Online search problems

4.5.2 Online search agent

4.5.3 Online local search

4.5.4 Learning in online search
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5.1.2 Fxample problem: Job-shop scheduling 2l9

s-l-3variations on the CSP formalism 221

52 Constraint Propagation: Inference in CSPS 2.25

5.2.1 Node consistency 2.26

5.22 Arc consistency 2.26

5.2.3 Path consistency 228

5.2.4 K-consistency 229

5.2.5 Global constraints 230

5.2.6 Sudoku 232

5.3 Backtracking Search for CSPS 235

5.3.1 Variabte and value ordering 238

5.3.2 Interleaving search and inference 240

5.3.3 lntetligent backtrackingi Looking backward 241

5.3.4 Constraint learning 244

5.4 Local Search for CSPS 245

5-5 The Strudure of Problems 247

5.5.1 Clr'-  conditioning

5.52 Tree decomposition

5.5.3 Value symmetry
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5.1 Desning Constraint Satisfadion Problems

5.1.1 Example problem: Map coloring
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6.l Game Theory

6.1.1 Two-player zero sum games

6.2 Optimal Decisions in Games

62.1 The minimax search algorithm

6.2.2 Optimal decisions in multiplayer games

6.22 Alpha-Beta Pfuning

6.2.4 Move ordering

6.3 Heuristic Atpha-Beta Tree Search

6.3.1 Evaluation fundions

6.3.2 Cutting off search
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6.3.3 Forward pruning 289

6.3.4 Search versus lookup 29l

6.4 Monte Carlo Tree Search 292

6.5 Stochastic Games 298

6.5.1 Evaluation fundions for games of chance 30l

6.6 Partially Observable Games 302

6.6.1 Kriegspiel: Partially observable chess 303

6.6.2 Card games 306

6.7 Limitations of Game Search Algorithms 30T
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-f.l Knowledge-Based Agents

-/.2 The Wumpus World

-f.3 Logic

I.4 Prom sitional Logic: A Very Simple Logic

7.4.1 Syntax

7.4.2 Semantics

7.4.3 A simple knowledge base

7.4.4 A simple inference procedure

7.5 Propositional Theorem Proving

7.5.1 Inference and proofs

7.5.2 Proof by resolution

A resolution algorithm
7.5.3 Horn clauses and definite clauses

7.5.4 Forward and backward chaining

-/.6 Effedive Propositional Model Checking

7.6.1 A complete backtracking algorithm

7.6.2 Local search algorithms

7.6.3 The landscape of random SAT problems

7.I Agents Based on Propositional Logic

7.7.1 The current state of the wodd
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7.7.2 A hybrid agent 359

1.1A Logical state ekimation 360

7.7.4 Making plans by propositional inference 363
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8.l Representation Revisited

8.1.1 The language of thought

8.1.2 Combining the best of formal and natural languages

8.2 Syntax and Semantics of First-order Logic

82.1 Models for first-order logic

82.2 Symbols and interpretations

8.2.3 Terms

8.2.4 Atomic sentences

82.5 Complex sentence.s

8.2.6 Quantifiers
8.2.-/ Equal'rty

82.8 Daubase semantir.s

8.3 Using First-order Logic

8.3.1 M sertions and queries in first-order logic
8.3.2 The kinship domain

8.3.3 Ntlmbers, sets, and lists

8.3.4 The wumpus world

8.4 Knowledge Engineering in First-order Logic

8.4.1 The knowledge engineering process
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9.1.2 Propositionalization: First-order Logic Sentence to

Propositional Logic Sentence 4l8

9.2 Unification and First-order Inference 422

9.2.1 Unification Gt)1&*é1j8: 423
9.3 Forward Chaining 426

9.3.1 First-order definite clauses 427

9.4 Backward Chaining 430

9.4.1 A backward-chaining atgorithm 43l

9.4.2 Logic Programm ing 434

9.5 Resolution 435

9.5.1 Conjunctive normal form for First-order logic 436
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9.l Propositional vs. First-order Inference

9.1.1 Redudion to propositional inference
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