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Three 
Questions 
About 
Quantum 
Algorithms

What are the projected 
applications?

When can we expect to 
implement it?

How confident are we about 
the potential speedup?



Shor’s algorithm for 
factoring

[Medium]



Shor’s 
Algorithm
for 
Factoring

What are the projected applications?
→Breaking cryptography

When can we expect to implement it?
→20 million qubits

How confident are we about the potential 
speedup?
→ Very – exponential speedup compared to 
the best known l algorithm



Random circuit 
sampling

[Google AI]



Random 
Circuit 
Sampling

What are the projected applications?
→None

When can we expect to implement it?
→Now

How confident are we about the potential 
speedup?
→Provable subject to CS conjectures



Quantum 
dynamics

simulations

[Arstechnica]



Quantum 
Dynamics 
Simulations

What are the projected applications?
→Quantum Chemistry, New materials, Drug    
discovery

When can we expect to implement it?
→Quantum advantage in a decade

How confident are we about the potential 
speedup?
→Provable subject to CS conjectures
→Application dependent



Quantum 
Approximate 
Optimization 

Algorithm
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Quantum 
Approximate 
Optimization 
Algorithm
(QAOA)

What are the projected applications?
→Optimization – Finance, Planning, 
Aerospace

When can we expect to implement it?
→5 years

How confident are we about the potential 
speedup?
→Unclear



Speedup killers

• Problems too big for quantum chips
• Loading/storing lots of data
• Lots of arithmetic
• Inherently sequential problems

[Network world]



Simplified models
General problems
Rigorous answers
Asymptotic scaling

Daisy

[Christopher Berry,  clipart]



Quantum computing 
is coming

Speedups are not 
straightforward

Get ready and ask 
questions

Thank you
[Graham Carlow]


