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7e. A directed circuit

XNOR

hC1⇥ C2i =
Z T

0

dt

T
C1(t)C2(t)

A       B    XNOR 
0      0          1
0      1          0
1       0         0
1       1          1



7f. A directed circuit

XNOR

hC1⇥ C2i =
Z T

0

dt

T
C1(t)C2(t)

--
hF1⇥M2i

hC2⇥ F2i, hC3⇥M1i

hM1⇥ C2i, hC1⇥ C2i



8a. Boolean Logic

4

9

17

31

m1 m2 m3 m4 m5

• Boltzmann Machine

E = �1

2
mtJm

Minimum values of E for {m}’s
belonging to truth table



8b. Boolean Logic

4

9

17

31

m1 m2 m3 m4 m5

m0 clamped to +1

E = �1

2
mtJm

Minimum values of E for {m}’s
belonging to truth table



8c. Boolean Logic

4

9

17

31



8d. Boolean Logic

4

9

17

31

4 9 17 31



8e. Boolean Logic

4

9

17

31

4 9 17 31

A=1
B=0

17



8f. Boolean Logic

4

9

17

31

4 9 17 31

A=1
B=0

17

XNOR = 0

179



9a. Factorizer as 
inverse multiplier



9b. Factorizer as 
inverse multiplier

Emulated
p-bit



9c. Factorizer as 
inverse multiplier

Emulated
p-bit



9d. Factorizer as optimizer
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10d. p-circuit & q-circuit
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11c. Summary
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11e. Summary
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“ Poor man’s q-bit ”

• Room Temperature
• Existing Technology
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