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NP-hard

Hamilton cycle
Steiner tree _
Graph 3-coloring
Satisfiability
Maximum clique

Matrix permanent
Halting problem

complete

Factoring
Graph isomorphism

Graph connectivity
Primality testing

Matrix determinant
Linear programming
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If computers that you build are quantum,

Then spies everywhere will all want ‘em.

Our codes will all fail,

And they’ll read our email,

Till we get crypto that’s guantum, and daunt ‘em.
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BQP (Bounded-Error Quantum Polynomial-Time): The class
of problems solvable efficiently
defined by Bernstein and VazirantT

Shor 1994: Factoring integers is in BQP
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Factoring
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Susskind
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ER = EPR

Also in 1935, Einstein and Rosen (ER) showed that widely separated
black holes can be connected by a tunnel through space-time now
often known as a wormhole.

Black B r—— | Black
hole 1 |1+ m==—=== ’ hole 2

Quantum
ntanglement

e
Particle Particle
1 2

Physicists suspect that the connection in a wormhole
and the connection in quantum entanglement

are the same thing, just on a vastly different scale
Aside from their size there is no fundamental difference.

Nature®2015%F 11 AMEE "The quantum source of space-time”
https://go00.gl/Xx0HgA2
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Aaronson

Scott Aaronson - Computational complexity underpinnings of the Harlow-Hayden argument o »
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Violates monogamy of entanglement! The same §
qubit can’t be maximally entangled with 2 things &
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Susskind "Entanglement and Complexity: Gravity and Quantum Mechanics"
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