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Knapsack problem (e.g. items: 10, Knapsack capacity: 100)
Item No. 1 2 - 10 W :Knapsack capacity

Value v, v, - vy V, :Value of each item
W, : Weight of each item

Weight w;, w, - wy

(a) Hamiltonian H

N [log; w—-1]+1 N 2
H= _UZ VaXq + ﬂ<W - Z ZiYi - Z Waxa> Ea. (1)
J

a=1 i=1 a=1

%_J AN ~
Cost function Penalty function
Xq € {0,1} Item is O: unselected, 1: selected
y; € {0,1} Extra variable for total weight
0, |1 hyper parameter

(b) Quadratic form H
H=q"Qq E.
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Proposed Log-encoding\

[Conventional linear-encoding]

=[xy x10.7000Y7] Ea. G qT = [xq,,X10, Y1, Y100] EQ. (6)
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(a) Set/Reset cycles (b)

Success probability [%] : Low -:I High
Case 1: “0” is stored in LRS. Case 2: “0” is stored in HRS.
“1” is stored in HRS. “1” is stored in LRS.
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Case 1: “0” is stored in LRS, “1” is stored in HRS
Case 2: “0” is stored in HRS, “1” is stored in LRS
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Case 1: “0” is stored in LRS, “1” is stored in HRS

Case 2: “0” is stored in HRS, “1” is stored in LRS
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