
Lecture 0

Some references related to the lectures

0.1 General references

• This survey [GHL+15] is generally about Hamiltonian complexity.

• This survey [AAV13] is more focused on the quantum PCP conjecture, but it also has discussions
around the local Hamiltonain problem, entanglement in ground states, etc.

0.2 QMA and the Local Hamiltonian problem

• For rigorous defintions of the complexity classes BQP and QMA, I recommend the book [VW+16]
(Section 3). There is also a definition of the local Hamiltonian problem and a sketch of the proof of
QMA-completeness (Section 3.3.1). Other complete problems for QMA are presented.

• The proof of QMA completeness of the 5-local Hamiltonian problem appears in Kitaev’s book [KSV02],
which is a great introductory reference for quantum computing and complexity. For the 2-local Hamil-
tonian problem, including a relatively pedagogical introduction to perturbation theory, see the original
paper [KKR06].

• I can also recommend the article by Oliveira and Terhal [OT08] on 2D geometrically local Hamilto-
nians.

• Finally, there is the quite extensive classification by Harrow and Montanaro [CM16] (note that there
are some follow-up works with improvements).
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