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Huh?



• What	is	a	“Quantum	Computer”	anyway?	
• What,	exactly,	did	they	do?	
• Should	I	be	interested	in	it?Huh?



What’s wrong with classical computers?



What’s wrong with classical computers?
NP-complete	

O(en)	proof

NP	

O(en)

Polynomial	

O(nk)	

Trivial	
O(n)





A brief history

• 1982: Feynman proposed a quantum computer 

• 1985: David Deutsch developed the Univeral Quantum Machine (Quantum 
Turing Machine) 

• 1994: Shor’s factorisation algorithm 

• 1997: Grover’s search algorithm 

• 2001: First quantum computer (7 bits)



What is a QP made of?



How is the QC used?



Superposition and collapse



Entanglement



Entanglement



Entanglement



Entanglement



Qubits

“1” state

“0” state

“1” states

“0” states

“up”

“down”



Qubits The Bloch sphere



Qubits
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Collapsing the Qubit



So, what does a quantum computer do?

• Construct a problem definition by initialising qbits 

• Transform the problem, using a combination of: 
• rotations 
• entanglements 

• Collapse the transformed problem

May be a superposition

This is the program

Generate a possible result

Rinse and repeat



Demo







What’s coming next?



What’s been going on?
• Engineering 

• Scale 
• High temperature 
• Error Correction

• Applications 
• Physical modelling (chemistry, weather, etc) 
• Optimisation 
• Financial 
• AI

• Security 
• Cracking current encryption 
• Quantum-secure classical encryption 
• Quantum communication



Today

Google



Resources

https://quantum.ibm.com/
https://en.wikipedia.org/wiki/Quantum_computing

https://blog.google/technology/research/google-willow-quantum-chip/


