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The representation of integers as sums of squares. (English summary) From Reviews: 4
Amer. J. Math, 124 (2002}, no. 5, 1059--1081.
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The author deals with a cassical problem: For a positive integer $h$, the problem is to determine the
number $M(L,N)E of representations of $he$ as the sum of $n% squares, $$h=x\sb {1 sp{2}+x\sb {2}
Asp{2}Hidots+xisb{nFsp{2}, %% where $L=Z\sb{n}\sp{1}% is the standard lattice in an $n$-
dimensional vector space $Q\sb{n\sp{1+% of row vectors over Q. The method relies on the fact that the
genus of $L.% consists of a single class when $nileq B%, so the author assumes that $2\leqg nileq 8%, For
even $n%, there exists a satisfactory theory; for $n=3%, see a paper by P. T. Bateman [Trans. fmer,
Math. Soc. 71 (1951), 70--101; MRO0O42436 (13,111i)]; for $n=5%, $7%, the previous results are
abtained under certain conditions (see, e.qg., a paper by G. H. Hardy [Trans. Amer. Math. Soc. 21 (1920),
no. 3, 255--2684 MR1501144 ; errata, Trans. &mer. Math. Soc. 29 (1927), no. 4, 845--847

MR1500501 1),

In [Duke Math, 1. 100 (1299), no, 1, 59--92; MR1714755 (2001f 11057)], the author proved an explicit
formula for $M(L\sb{0%},h)$ when $LA\sb{0}% is maximal in $Q4sb{ni\sp{1}$ among the lattices on which
Hvsb{1Psp{2Hisb {2 sp{ 2 Hdats+x\sb{ntisp{2}$ takes values in 2. Since for $n=3% $L% is not
maximal, he considers the quotient $MN(L,h)/MN(LYsb{0}, hi$. The quotient amounts to an integral over the
2-adic fleld $Q4sb{2}% and the integral is given by an infinite series involving Gauss sums over $2/2\sp
{k}Z%. Then the author shows that this series is represented as a rational function of $2\sp{(n-2}/2}%.
Thus explicit formulas for $N{L\sb{0}.h)$ and for ML h)/N(LASb{0},h)$ lead to that for $NIL )% In
particular, the author succeeds in determining the number of representations of a given integer as the
sum of five or seven squares without any restriction. This paper also discusses the mass $m(L)$ of $L.$
and related topics, where $m(L\sb{0})% was given in a paper by the author [Duke Math. J, 97 (1999),
no, 1, 1--66; MR1681092 (2000a:11073)].

[ Reviewed by Hideshi Takayanagi ]@ @
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