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1. Fill in the gaps in the proof that Group Nonmembership is inQMA (recall that the sam-
pling procedure, instead of outputting a uniform distribution, outputs a distribution in which
each element of the subgroupH has probability1/|H| ± ε where the running time depends
polynomially onlog 1/ε).

2. Show that the 4-local Hamiltonian problem isQMA-complete. Then try to improve it to
3-local Hamiltonian.Hint: for 4-local, try to replace the unary encoding; for 3-local, you’ll
need to makeHclock strong so that it ‘enforces’ a legal clock state.

1


