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Unlikely Revelations?

Given a vector v ∈ Zm.
Find the unique sublattice L ⊂ Zm of rank n < m containing v .

v ∈ L ⊂ Zm large vector in small lattice of rank n

⇒ L⊥ ⊂ 〈v〉⊥ small lattice of rank m − n in lattice of rank n − 1.

⇒ uniquely identify L⊥

⇒ L ⊆ (L⊥)⊥ = L = (Q⊗Z L) ∩ Zm the saturation.
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Unlikely Revelations?

Given a vector v ∈ Zm.
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Unlikely Revelations?
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Unlikely Revelations?

Continue by hand...



Theorems

Fix r = 1 and n,m ∈ Z≥2 with m > n and µ ∈ R≥1, N ∈ Z>0.

Let B = {vi}i of n Z/NZ-linearly independent vectors in Zm

satisfying σ(B) := ( 1n
∑

i ‖vi‖2)1/2 ≤ µ.

Let H(B) = {
∑n

i=1
aivi | a ∈ (Z/NZ)n}.

Every v ∈ H(B) is viewed as the HLP given byM = 〈v〉.

Let δ ∈ (1/4, 1), c = (δ − 1/4)−1, the LLL parameter.

Theorem. Let ε ∈ (0, 1) such that

log(Nε) >
mn

2
log(c) + n(n + 1) log(µ) (1)

+
n(m − n)

2
log((2/3)(m − n)) + n log(3

√
n) + 1

At least (1− ε)#H(B) of the hidden lattice problems from H(B)
are solvable by the Orthogonal Lattice Attack using δ-LLL.
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mn
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At least (1− ε)#H(B) of the hidden lattice problems from H(B)
are solvable by the new algorithm using δ-LLL.



Running times

Algorithm I Algorithm II

r n m log(N) Step 1 Step 2 Step 1 Step 2 (S) Step 2 (M)

60 150 200 140 7 min 13 s 1 min 20 s 10 min 2 s 3 min 4 s 0.37 s
110 150 200 90 6 min 20 s 1 min 29 s 4 min 1 min 33 s 0.24 s
175 180 200 140 6 min 56 s 1 min 24 s 1 min 39 s 20 s 0.19 s

80 100 300 75 3 min 51 s 30 min 17 s 22 min 51 s 30 s 0.12 s
150 200 300 75 145 min 29 s 22 min 23 s 116 min 14 s 6 min 19 s 0.56 s

75 150 400 80 75 min 16 s 326 min 44 s 414 min 51 s 5 min 13 s 0.61 s
235 275 400 80 527 min 43 s 117 min 2 s 304 min 10 s 15 min 39 s 0.95 s

Entries of L in [−210, 210] ∩ Z.
S=Sage, M=Magma.



Unlikely Revelations?

Thank you for your attention!


