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LETTERS TO

THE EDITOR

SOME ARITHMETICAL PROPERTIES
OF THE FOQURIER COEFFICIENTS OF
THE MODULAR INVARIANT ; (r)

THE anthmelical properties of the Fourier co-
efficients c(n) of j (7). the classical modular
invariant of Klein, have Dbeen the subject of
investigation by several authors. Some of the
more important results obtained by Lehner,
Newman, and Kolberg have been collected
together in a recently published Dbook by
Lehner.! The present wniter has obtained a
number of new results, some of which are given
below.

If p stands for any of the prumes 2, 3, 5 and 7,
then

¢ (Pn) = — Pone; (n) (mod P},
where p, u, v, w, k stand for any of the follow-
ing four sets of values:

(1) 2, 11,315 1, (i) 3,527 1;
(0i) 5,2, 1,3 },and (iv) 7,1,1,2,3;

g, (n) beng, as usual, the sum of the k-th
powers of the divisors of n. [This result can
be generalised to cover c(p'\n), A being a positive
integer.]

Another result is that, if a, b, ¢, d are non-
negalive integers and

na 0 (mod 273°53¢7¢), n > 0,
then
c{n)=0 (mod 2%¢+11 318 Geut 740y (n

for “almost all” such values of n. It is interest-
ing to compare this result with the ope estab-
lished by Lehner, viz,

c(n) =0 (mod %48 3tbes 5ert 74y

(2)
for all such n's. [It is understood that if onc
or more of the primes 2, 3, 5, 7 are not djvisors
of n then the corresponding prime powers are
to be removed from the moduli in the con-
gruences (1) wnd (2) for ¢(n)].

As 1llustration of another type of result we
have the fullowing The least (positive) resi-
due of ¢(7%*, to the modulus 7%+5 ;5 76ed.
There are similar results for other exponents,
and also for the primes 2, 3 and 5.

Again, there are results of the type

c[29(4n + 3)] =0 (mod 249, g % 0,

All these and other results will be published

clsewhere with necessary proofs,

Dept. of National Sample Survey,
Indian Statistical Institute,
Calcutta-35, February 8, 1965.

D.B. Lamngl.

L Lehner, )., D:sowinuonc Groups and Automorpive
Functions, American Mathem.tical Suoiety, Mathe
maticat Sursey No VI, 1964, p 3ou.
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