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Exercise 1. Let L ⊂ R24 be an even, self-dual lattice in dimension 24 that
has no vectors of norm |`|2 = 2 (the Leech lattice is the unique example).
Find the number of vectors of norm |`|2 = 4.

Exercise 2. We defined the even self-dual (unimodular) lattices E(8m) ⊂
R8m as the lattice generated by the vector δ = (12 ,

1
2 , . . . ,

1
2) and the lattice

F = {x ∈ Z8m :
∑8m

j=1 xj = 0 mod 2}.
Show that for any m ≥ 2, the vectors of norm |`|2 = 2 in E(8m) are

precisely the vectors ±ei ± ek, 1 ≤ i < k ≤ 8m where ei are the standard
basis vectors: e1 = (1, 0, . . . , 0) etc.
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