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This is Part 1 

ÅSee http://www.scaruffi.com/singular for the index of this 

Powerpoint presentation and links to the other parts 

1. Classic A.I. - The Age of Expert Systems  

2. The A.I. Winter and the Return of Connectionism 

3. Theory: Knowledge-based Systems and Neural Networks  

4. Robots  

5. Bionics  

6. Singularity  

7. Critique  

8. The Future  

9. Applications 

10. Machine Art 

11. The Age of Deep Learning 

12. Natural Language Processing 
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Classic  A.I. 

The Age of Expert Systems 
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A Brief History of Logic 

George Boole's  "The Laws Of Thought" (1854): the 

laws of logic ñareò the laws of thought 

Propositional logic and predicate logic: true/false! 
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A Brief History of Logic 

Axiomatization of Thought: 

Gottlob Frege's "Foundations of Arithmetic" 

(1884) 

Giuseppe Peano's "Arithmetices Principia 

Nova Methodo Exposita" (1889) 

Bertrand Russell's "Principia Mathematica" 

(1903) 



A Brief History of Logic 

ÅDavid Hilbert (1928)  

ïEntscheidungsproblem problem: the 

mechanical procedure for proving 

mathematical theorems 

ïAn algorithm, not a formula 

ïMathematics =  blind manipulation of 

symbols 

ïFormal system = a set of axioms and a 

set of inference rules 
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The Cultural Context 

Å1910-1950 Everything changed:  

ïEveryday life 

ïThe foundations of science 

ïThe concept of art 

ïThe geopolitical order 
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ÅElectricity 

ÅRegriferator 

ÅAutomobile 

ÅAirlane 

ÅTelegraph 

ÅTelephone 

ÅPhonograph 

ÅCamera 

ÅCinema 

ÅRadio 

ÅTypewriter 

ÅCalculator 

ÅSkyscraper 

ÅPlastic 

The 1910s 
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You are a 

formula Everything 

is relative 

You are and 

you are not 

You are just 

a reflex 
You are a 

probability 

Everything is 

uncertain 

Everything is 

moving away 

from you 
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The 
emancipation of 
the dissonance  

History is a 

nightmare from 

which I am trying 

to awake.  
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There will always 

be something you 

cannot prove 

Your mind 

creates reality 

Truth is an 

opinion 

Life and machines 

obey the same 

laws of nature 

Everything is 

information 

Everything 

comes from just 

one point 

Mind is a 

symbol 

processor 
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Cultural Context 

ÅBottom line: 

ïNonconformism 

ïAnxiety 

ïNoise 

ïFreedom 
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Cultural Context 

ÅWorld War II (1939-45) 

ÅThe Holocaust 

ÅHiroshima 

ÅDisintegration of the British Empire 

ÅRise of the USA and Soviet Union 
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Alan Turing 

Å Hilbertôs challenge (1928): an algorithm 

capable of solving all the mathematical 

problems 

Å Turing Machine (1936): a machine whose 

behavior is determined by a sequence of 

symbols and whose behavior determines the 

sequence of symbols 

Å A universal Turing machine (UTM) is a 

Turing machine that can simulate an arbitrary 

Turing machine  

 



Alan Turing 

ÅAlan Turing (1936)  

ïUniversal Turing Machine: a Turing machine 

that is able to simulate any other Turing 

machine 

ïThe universal Turing machine reads the 

description of the specific Turing machine to be 

simulated 

Turing Machine 
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Alan Turing 

(BTW, the halting problem is undecidable, i.e. Hilbertôs 

Entscheidungsproblem is impossible) 



Alan Turing 

ÅTuring machines in nature: the ribosome, which translates 

RNA into proteins 

ïGenetic alphabet: nucleotides ("bases"): A, C, G, U 

ïThe bases are combined in groups of 3 to form "codonsñ 

ïRNA is composed of a string of nucleotides ("bases") according to 

certain rules  

ïThere are special carrier molecules ("tRNA") that are attached to 

specific aminoacids (proteins) 

ïThe start codon encodes the aminoacid Methionine 

ïA codon is matched with a specific tRNA  

ïThe new aminoacid is attached to the protein 

ïThe tape then advances 3 bases to the next codon, and the process 

repeats 

ïThe protein keeps growing 

ïWhen the ñstopò codon is encountered, the ribosome dissociates 

from the mRNA 
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Alan Turing 

Å World War II: 

ï Breaking the Enigma code (Bombe) 

ï Turing worked at Bletchley Park where the  

Colossus was built but it was not a universal 

Turing machine (not general purpose) 

Replica of the Bombe 


