


• 𝑝𝑘 = 𝑝𝑘0, 𝑝𝑘1 ∈ 𝑅𝑞
2 = ℤ𝑞 𝑋 /(𝑋𝑁 + 1)

2

• 𝑒1, 𝑒2 ← 𝐷ℤ𝑁,𝜎𝑟
𝑒0 ← 𝐷ℝ𝑁,𝜏𝑟

• 𝑒2 ⋅ 𝑝𝑘 + 𝑒0, 𝑒1 (𝑚𝑜𝑑 𝑞)



•

 𝑝𝑘0 + 𝑝𝑘1 ⋅ 𝑡 = 𝑒𝑝𝑘 𝑚𝑜𝑑 𝑞 𝑒𝑝𝑘


1

𝜎𝑟
2 +

𝐵2

𝜏𝑟
2 ≤

𝜋

2𝜂𝜖 ℤ2𝑁 2

•

e0 + 𝑒2 ⋅ 𝑒𝑝𝑘 + 𝑒1 ⋅ 𝑡

•



0, Ԧ𝑎 ∈ ℤ𝑞
𝑁+1

𝑏, Ԧ𝑎 ∈ ℤ𝑞
𝑁+1



• Ԧ𝑎
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•
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• 𝑝 𝑞

• ct = 𝑐0, 𝑐1 ∈ 𝑅𝑞
2

𝑐0 + 𝑐1 ⋅ 𝑡 =
𝑞

𝑝
⋅ 𝑥 + 𝑒𝑐𝑡 (𝑚𝑜𝑑 𝑞)

• 𝑟 ⋅ ct + 𝑏 + 𝑒, 0 (𝑚𝑜𝑑 𝑞)

𝑟 ← 𝐷𝑎+𝑝ℤ𝑁,𝜎ℓ
, 𝑒 ← 𝐷ℝ𝑁,𝜏ℓ
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• 𝑋𝑏 ∈ 𝑅4

•

𝑋𝑏+<𝑎, Ԧ𝑠> ⋅ 𝑡𝑣.

• 𝑒𝑐𝑡

𝐸𝑐𝑡

•





𝒏 𝑵 𝒑 𝒒 𝜶 𝜷 𝑩 𝒅 𝑩′ 𝒅′

612 2048 22 264 250.40 212.65 211 3 232 4

𝝈𝒓 𝝉𝒓 𝝈ℓ 𝝉ℓ

210.61 233.29 27.80 257.18


