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Résumé

The Euclidean algorithm is one of the oldest algorithms known to mankind. Given two integral num-

bers a 1 and a 2, it computes the greatest common divisor (gcd) of a 1 and a 2 in a very elegant way.

From a lattice perspective, it computes a basis of the sum of two one-dimensional lattices a 1 Z and a 2 Z

as gcd(a 1,a 2) Z = a 1 Z + a 2 Z. In this paper, we show that the classical Euclidean algorithm can be

adapted in a very natural way to compute a basis of a general lattice L (A 1, . . . , A n) given vectors A 1,

. . . , A n ∈ Ẑdwithn> {rank}(a 1, . . . , a d).SimilartotheEuclideanalgorithm, ouralgorithmisveryeasytodescribeandimplementandcanbewrittenwithin12linesofpseudocode.OurgeneralizedversionoftheEuclideanalgorithmallowsforseveraldegreesoffreedominthepivotingprocess.Hence, inasecondstep, weshowthatthisfreedomcanbeexploitedtomakethealgorithmperformmoreefficiently.Asourmainresult, weobtainanalgorithmtocomputealatticebasisforgivenvectorsA 1, . . . , A n ∈ Ẑdintime(countingbitoperations)LS + Õ((n− d)d̂2 · log(||A||), whereLSisthetimerequiredtoobtaintheexactfractionalsolutionofacertainsystemoflinearequalities.Theanalysisoftherunningtimeofouralgorithmsreliesonfundamentalstatementsonthefractionalityofsolutionsoflinearsystemsofequations.Sofar, thefastestalgorithmforlatticebasiscomputationwasduetoStorjohannandLabhan(SL96)havingarunningtimeofO(nd̂ω log ||A||).Forcurrentupperboundsof$LS$, ouralgorithmhasarunningtimeimprovementofafactorofatleastd̂{0.12}over(SL96).Ouralgorithmisthereforethefirstgeneralalgorithmicimprovementtothisclassicalprobleminnearly30years.
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