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"I believe that at the end of the century, the use of words and general educated opinion will have 
altered so much that one will be able to speak of machine thinking without expecting to be 
contradicted." 

— Alan Turing, Computing Machinery and Intelligence (1950)







Founding fathers of AI. Courtesy of scienceabc.com

https://www.scienceabc.com/wp-content/uploads/2018/01/John-maccarthy-marvin-minsky-claude-shannon-ray-solomonoff-alan-newell-herbert-simon-arthur-samuel-oliver-selfridge-nathaniel-rochester-trenchard-more-the-founding-fathers-of-ai.webp




"...Nature isn't classical, dammit, and if you want to make a simulation of 
nature, you'd better make it quantum mechanical."

— Richard Feynman (1981)





The Knapsack Problem

“Given a set of items, each with a 
weight and value, determine which 
items to put into the knapsack so the 
total weight is less than or equal to a 
carry limit and the total value of the 
items is as large as possible”



A “Solution”

Try all possible combinations 

● Number of combinations is 2^n, where n is the number of items 
● Each item has two possibilities: 1-we bring it, 0-we leave it 
● For each case we calculate the total value and the total weight 
● Select the case that has the highest value and less than or 

equal to the maximum weight 
● (Profit!) 

3 items = 8 possible combinations (2^3 = 8) 

5 items = 32 possible combinations (2^5 = 32) 

…



How does it scale?

Assume each iteration takes half a nanosecond on a 
single processor 

● 10 items (2^10) … no problem 
● 50 items (2^50) … 7 days 
● 100 items (2^100) … 20,098,468,420,666 years 

(20 trillion) 

The age of the universe is 13.8 billion years (one 
less comma)



https://en.wikipedia.org/wiki/Amdahl%27s_law





“Quantum computation is … nothing less than a distinctly new way of 
harnessing nature … It will be the first technology that allows useful tasks to 
be performed in collaboration between parallel universes, and then sharing 
the results.”— David Deutsch, The Fabric of Reality (1997)







“I think that a particle must have a separate reality independent of measurements. That 
is, an electron has spin, location and so forth even when it is not being measured. I like 
to think the moon is there even if I am not looking at it.” — Albert Einstein, (1949) 

“There is no quantum world. There is only an abstract quantum physical description. It 
is wrong to think that the task of physics is to find out how nature is. Physics concerns 
what we can say about nature.” – Neils Bohr (1963) 

“Bohr was inconsistent, unclear, willfully obscure and right. Einstein was consistent, 
clear, down-to-earth and wrong.” – John Stewart Bell, NYT (2010) 

“I think it is safe to say that no one understands quantum mechanics. Do not keep 
saying to yourself, if you can possibly avoid it, 'But how can it possibly be like that?' 
because you will go down the drain into a blind alley from which nobody has yet 
escaped. Nobody knows how it can be like that.” – Richard Feynman, The Feynman 
Lectures on Physics, (1963)













Quantum Computing changes what is economically solvable, not 
just how fast something runs.








