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Abstract: To improve the efficiency of the triangularization of ideal lattice basis, a fast algorithm for
triangularizing an ideal lattice basis is proposed by studying the polynomial structure, which runs in time
O(n®log,B), where n is the dimension of the lattice, B is the infinity norm of lattice basis. Based on the
algorithm, a deterministic algorithm for computing the Smith Normal Form (SNF) of ideal lattice is given,
which has the same time complexity and thus is faster than any previously known algorithms. Moreover, for a

special class of ideal lattices, a method to transform such triangular bases into Hermite Normal Form (HNF)
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faster than previous algorithms will be present.
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ro(z) = 132% + 25z — 49 (9)
ra(z) = —9326z + 12300
ra(z) = 130354
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Ty(z) = 2° + 305962° + 5912 + 222 — 9z + 21
Ty(z) = z* + 1150562 — 29322 — 3
Ts(x) = 2% + 84353z — 49
T;(z) = 22 4 72848
Ty(z) = 130354
(10)
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