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1.  Mathematician s survival kits 
     for quantum computing



Simulate physics with computers

Å  Can a computer efficiently simulate quantum 

     mechanics?

Å  Let the computer itself be built of 

     quantum mechanical elements

Feynmanɏs conjecture: Å Quantum systems can simulate other quantum systems

Å Srvvlelolw| ri d ɒxqlyhuvdo txdqwxp vlpxodwruɓvxjjhvw 

duud| ri vslq ¼ sduwlfohv +qrz fdoohg ɒtxelwvɓ,



Looking beyond 
ŎƭŀǎǎƛŎŀƭ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΧ

Reaching classical bottlenecks in

Å{ƛȊŜ ƻŦ ŎƘƛǇǎ όaƻƻǊŜΩǎ ƭŀǿύ 
ÅCommunication (bandwidth) 
ÅEnergy cost 
ÅMemory
ÅTime

Quantum problems use
ǉǳŀƴǘǳƳ ŘŀǘŀΧƴŀǘǳǊŀƭ ǘƻ ǳǎŜ
quantum processing 



Up to exponential quantum speedup factoring large 

numbers and breaking RSA encryption

Why quantum devices may be powerful

Shorɏs algorithm :

Peter Shor: 2023 Breakthrough Prize


