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Exercise 1.9 (10pts)

Let AAA ∈ Z
m×n and bbb ∈ Z

m with m ≤ n where AAA has full row rank. Show that in polynomial time one

can compute a vector xxx ∈ Z
n with AAAxxx = bbb (or decide that no such vector exists).

Remark: Use the HNF.

Exercise 1.11 (10pts)

We want to consider a relaxed version of a KZ-reduced basis. We say that a basis BBB = (bbb1, . . . ,bbbn) ∈
R

n×n for a lattice Λ is α-KZ-reduced for α ≥ 1 if BBB is coefficient reduced and ‖bbb
∗
i ‖2 ≤ α ·λ1(πUi

(Λ))
for all i = 1, . . . ,n. Here πUi

is again the projection into Ui := span{bbb1, . . . ,bbbi−1}
⊥. Show that the

orthogonality defect of such a basis is γ(BBB)≤ (αn)n.


