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QUANTUM ANNEALING (QA)
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Returns q’s that make f(q) small.

SMALL 1D INVERSION WITH QA
Finite difference equation: 0 = ∇ · (k∇h)

0 = k1(h1 − h2) + k2(h3 − h2)

Reformulate as a least squares problem

0 ≈ [k1(h1 − h2) + k2(h3 − h2)]2

Fill in, say, h1 = 1, h2 = 1
3 , h3 = 0
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Discretize ki = 1 + qi, qi ∈ {0, 1}
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P (Q1 = q1, Q2 = q2) ∝ exp [−βf(q1, q2)]

β ≈ 16.6

(q1, q2) f(q) P (Q = q) D-Wave probs.

(0, 0) 1
9 0.136 0.136

(1, 0) 1 5× 10−8 10−6

(0, 1) 0 0.863 0.863
(1, 1) 4

9 0.0005 0.00018

3rd GENERATION INTEL

Intel 8080

24 head nodes
48 parameters

“The identification problem as stated in the present
work is solved as a linear or a quadratic program-
ing problem. The solution in the latter case is much
more complicated, whereas the solution of the lin-
ear programing problem is based on readily avail-
able computer programs.”1

3rd GENERATION D-WAVE

D-Wave 2X

196 head nodes
312 parameters

Inverse Result:2
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20th GENERATION INTEL

Intel Kaby Lake

766,283 head nodes
252 parameters

Inverse Result:
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