


How did AI Start
Alan Turing (1950), 
"Computing Machinery 
and Intelligence"
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Dartmouth AI Workshop (1956)
Including Marvin Minsky, John Holland, 
Claude Shannon, Herbert Simon, at al.

J. C. R. Licklider (1956),
" Man-Computer Symbiosis"





Data Representation in Machine Learning
Imagine data represented as a large spreadsheet:
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Each row (data or feature vector) is one instance of what you 
are analyzing (galaxies, genes …).  There could be tens … 

thousands … millions ... billions of rows (N)
Each column is one of the quantities you are measuring – that is 

the data dimensionality.  There could be a few … tens … 
thousands … millions … billions of dimensions (D)

Some data 
may be 
missing

Some may 
be wrong

Some columns may contain no useful information     ↑ 



Computational Cost and Complexity
In general, computational cost of training and implementing NN 
and other ML models depends on the size of data sets and their 
dimensionality: 
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Computational cost = [data size]  ⨉  [data dimensionality]

Scales with the number of 
input data vectors N, often 

as N log N, which is fine

Scales with the number of 
data dimensions D, usually 
as a power law, Dn, where n > 
2 or higher, or an exponential, 
eD, which is expensive

This is why dimensionality reduction is critical

For example, if n = 2, D = 5, cost ~ 25, if D = 1000, cost ~ a million

This is the “curse of  dimensionality”

There are many methods, depending on the use case































































And 
more…
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