
(2,2)

 𝑧 ∈ ℤ𝑞 ≔ −𝑞

2
, 𝑞
2
∩ ℤ 𝑞

 𝑧(1) ← ℤ𝑞 𝑧(2)

𝑧 = 𝑧 1 + 𝑧 2 mod 𝑞















𝑣 𝑤 𝑦

ℓ0
𝑣 ℓ0

𝑤 ℓ0
𝑦

ℓ1
𝑣 ℓ0

𝑤 ℓ0
𝑦

ℓ0
𝑣 ℓ1

𝑤 ℓ0
𝑦

ℓ1
𝑣 ℓ1

𝑤 ℓ1
𝑦

𝑣 𝑤 𝑦 = AND 𝒗,𝒘

0 0 0

1 0 0

0 1 0

1 1 1

Circuit

Enc ℓ1
𝑣 ,ℓ0

𝑤 ℓ1
𝑦

Enc ℓ0
𝑣 ,ℓ0

𝑤 ℓ0
𝑦

Enc ℓ1
𝑣 ,ℓ0

𝑤 ℓ0
𝑦

Enc ℓ1
𝑣 ,ℓ0

𝑤 ℓ0
𝑦

 

 +,×

 max{⋅}







𝑢 𝒙 ≔ max 𝑲𝒙 + 𝒄 −max 𝑳𝒙 + 𝒅

𝒙

𝑲𝒙 + 𝒄

𝑢

𝑳𝒙 + 𝒅

max{⋅}

max{⋅}

𝑧(2)

𝑧(1)

𝑝 MSE 𝑙 𝑡avg

8 18.57 ⋅ 10−6
16 79ms

32 167ms

16 1.99 ⋅ 10−6
16 170ms

32 348ms






