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ℓ(Y ⊕R) = ℓ(Y ) ⊕ ℓ(R)
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f : {0, 1} ↦ {0, 1}          for some λ < m.m λ



∣f(x)∣ ≫ ∣x∣

f(x) x



∼ {0 → 1 , 1 → 0}





f f(x) = f(x, randomness)
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Δ X; (X∣f(X) ≤ δ   ⇒   f δ
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ℓ = f(x )   f δ
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f(x , y ) = (x , y )  t 

f(x , y ) = ⊥ 

t  t < n/2
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s ε

t ∼ B(s, ε)

t = s ⋅ ε

   P(t ≥ 2 s ⋅ ε) ≤ exp(−s ⋅ ε/3)

    ⇒   s ⋅ ε

t ⇒ ε

    ε = O(t/s)
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f(⋅) = f ∘ φ(⋅)

φ ε ε = Θ(δ)
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O(1/n) ≡ O(n)
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a ∈ F

Enc(a) = (a , a ,… , a )   where    a ⋅ ω = a .

ω F

Enc(a) + Enc(b) = Enc(a+ b)
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Enc(a ⋅ b) Enc(a) Enc(b)

P (X) = a ⋅X    and   P (X) = b ⋅X

 P (ω) = a   P (ω) = b

P (X) = P (X) ⋅ P (X) = t ⋅X

P (ω) = a ⋅ b    deg(P ) = 2n− 2  ≥  n− 1
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a ⋅ b = P (ω) = t ⋅ ω

a ⋅ b = P (ω) = c ⋅ ω

c = t + t ⋅ ω

Enc(a ⋅ b) = (c , c ,… , c ) 
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P (X) = P (X) ⋅ P (X)   O(n logn)
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  a = (ω ,ω ,… ,ω ) ⋅ (a , a ,… , a )

 M ⋅   a   ⇔   (ω ,ω ,… ,ω ) ∈ ⟨M⟩

   t < n  P (ω ,ω ,… ,ω ) ∈ ⟨M⟩ ≤ n/∣F∣

t < n              ⇐   ε = O(1/ logn)

n/∣F∣ ≤ 2   ⇐   ∣p∣ = logn+ λ
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Enc(a) + Enc(b) ↦ Enc(a+ b)

NTT-Mult : (Enc(a),Enc(b)) ↦ Enc(a ⋅ b)

Enc(a) + Enc(0) ↦ Enc(a)

0

NTT-Mult : (fixed Enc(0),  random n-tuple) ↦ Enc(0)



  ε
     ⇒ δ

   δ = O(ε) = O(1/ logn)
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  a = (ω ,ω ,… ,ω ) ⋅ (a , a ,… , a )

 M ⋅   a   ⇔   (ω ,ω ,… ,ω ) ∈ ⟨M⟩
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   t < n  P (ω ,ω ,… ,ω ) ∈ ⟨M⟩ ≤ n/∣F∣
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