


1COMPUTERSANDINTELLIGENCE1

1.1WhatisaComputer?1

1.2SymbolsandDecisions3

1.3WhatisIntelligence?4

1.4SomeTechniquesofArtificialIntelligence6

1.5Summary8

1.6Exercises8

2GAMEPLAYINGANDMACHINES10

2.1DecisionModels10

2.2GameTrees12

2.3Games17

2.4LastOneLoses:G-1A21

2.5TheG-1ACupMachine21

2.6TheoryofG-lA22

2.7Summary24

2.8Exercises24



3REASON,LOGIC,ANDMATHEMATICS26

3.1Logic26
3.2Deduction27

3.3BooleanAlgebraofClasses28
3.4PropositionalCalculus32
3.5Induction36
3.6Abstraction38
3.7LogicRevisited39
3.8Exercises39

4COMPUTERSANDAUTOMATA42

4.1Automata42
4.2TuringMachines44
4.3ComputableFunctions49

4.4CharacteristicFunctions50
4.5PredicatesandthePredicateCalculus51
4.6TheHaltingProblem55
4.7UniversalTuringMachines55

4.8StochasticAutomata56
4.9InformationTheory60

4.10Summary62
4.11Exercises62

5ADAPTATION,LEARNING,SELFREPAIR,AND
SELF-ORGANIZATION65

5.1Adaptation,LearningandSelf-Repair66
5.2SomeFormalization70

5.3ASummary71
5.4Self-Organization72
5.5SomeSystemModels74
5.6Homeostat77
5.7Gilstrap'sMultinomialForwardTransferElement79
5.8AdaptationandLearninginStochasticAutomata83

5.9SearchTechniques86
5.10UnimodalSearch87



5.11RandomSearch91

5.12Summary92

5.13Exercises92

6ADAPTIVE,LEARNING,ANDSELF-ORGANIZING
CONTROLLERS96

6.1StateVariableApproach97

6.2AdaptiveControlSystems102

6.3ParameterAdaptiveControlSystems103

6.4LearningControl108

6.5Self-OrganizingControllers111

6.6HierarchalMultilevelSystems117

6.7Summary119

6.8Exercises119

7CYBERNETICTECHNIQUESIN
COMMUNICATIONSSYSTEMS122

7.1CommunicationsSystems123

7.2TheChannel125

7.3ChannelEqualization126

7.4TheDecisionProcess131

7.5CommunicationsNetworks134

7.6NetworkSpecification135

7.7Summary144

7.8Exercises145

8RELIABILITYANDREPAIR148

8.1ReliabilityofSystems149

8.2ModularRedundancy153

8.3QuaddedLogic158

8.4TheSequentialPrimeImplicantForm163

8.5ArchitectureofReliableComputers167

8.6Summary171

8.7Exercises171



9NEURONSANDNEURALMODELS174

9.1PhysiologyoftheNeuron175

9.2InformationCodinginNervePulses180
9.3Models182

9.4ThresholdLogic187
9.5Summary195
9.6Exercises196

10THRESHOLDLOGIC199

10.1NumberofLinearlySeparableFunctions199

10.2RelativeCoefficientValuesofSingleLogicalElements205

10.3SynthesisofSingle-LevelThresholdLogicElements208

10.4SynthesisofNonlinearlySeparableFunctions212

10.5AdaptiveElementsandNetworks218

10.6Summary221

10.7Exercises222

11PATTERNRECOGNITION224

11.1WhatisPatternRecognition224
11.2InputSystems226
11.3FeatureExtraction229
11.4TransformationsinFeatureExtraction234
11.5TheDiscriminationandResponseSelectionProblems
(Classification)240

11.6DecisionSurfacesandDiscriminantFunctions240
11.7NonlinearDiscriminants246
11.8QuadricDiscriminantFunctions248
11.9Summary250
11.10Exercises250

INDEX253




	page1
	page2
	page3
	page4
	page5
	page6

