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Variational Principle
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Idea:

+ Encode problem in Amin



Quantum Chemistry

potential energy

distance

1
H(x) = ZhPH(X)agaq + 2 Z hp,q,r,s(X)a;gaI,aras + hnuc
p7q p?q7r)s
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Express problem as ground state of Hamiltonian

J k

Hiy =diag (+1,-1,-1,41) = Z ® Z, Z= (

Observe that, e.g.,
* H;,|00) = +1]00),
* H;x[01) = —1|01),
* H;x [10) = —1/10),

© Hi [11) = +1[11)
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Global continuous optimization problem

.. Hamiltonian
original problem — minimize

cost(0) = (¢(0)| A |p(0))

4%

Different anséatze: |¢(0)) = U(6) |0)



Example Ansatz

Using 2p parameters v = y,...,7%, 8 = B1, ..., Bp, prepare state
W(v,B)) = Ug,Ug, ... Ug,Ug, |+)*", (5)

where the operators have the explicit form

e PiHs — H e*’ﬁ/

Ue, = e BiHe — H e wj, kH:;
(j,k)eE



Expressability of Ansatz
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