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1. Introduction. We shall speak of "elementary" aspects as those 
which are understood by direct analogy with the rational, classical, 
"well-known" one-dimensional modular functions, namely, Eisen-
stein series and theta-functions arising through number-theory. By 
contrast, some "nonelementary" aspects are those arising in the gen­
eralization process in the Siegel theory of modular functions. Actu­
ally, some of the problems of current interest are more topological 
than analytic or number theoretic and in some special instances, func­
tions arising in number theory provide illustrations2 of topological 
results (see §16 below), such as compactification parameters. 

The basic classical theory [16] can be built around the number of 
decompositions of an integer into the sum of /-squares (we take 
/==0 (mod 4)). The number of decomposition depends on functions 
like <r«/2-i(w) the sum of the (J/2 — 1) powers of the divisors of m by 
a set of formulas (in §11 below) which are now "classical." 

A series of papers of Siegel, Götzky [9], Maass [l4],Gundlach [ l l ] , 
etc., has extended this study to the field Q(V5). It turns out, how­
ever, that a more direct, almost a "word-for-word" analogy can be 
constructed using Q(V2), Q(V3) as shown in recent papers [l] , [3], 
[5]. This study is overshadowed, however, by impending difficulties. 
The fundamental domain involved in Q(V2) or (?(V3) is actually 
of a more difficult topological nature than that of (?(\/5) as shown 
(see §9 below) by electronic computer results [6], [7]. This difficulty 
must come to the surface eventually. 

At the same time that number theoretic formulas have an incred­
ibly easy generalization by quadratic modular functions, we encounter 
the difficulty that such functions are not defined on analytic mani­
folds except in a few artificial cases (as noticed by Gundlach [lO]). 
Thus classical arguments have not traditionally been extended from 
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