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1. Introduction. The problem of determining Aq(S, T), the number
of solutions of X'SX=T (modg), where S(m) and Tίn) are symmetric in-
tegral matrices, has been considered by C. L. Siegel [2, pp. 539-547].
He obtained explicit formulas for Aq(S, T) when q=pa, where p is a
prime not dividing 2|S||Γ|. We wish to determine both A2(S, T) and
AS(S, T) when \S\\T\ is odd. Siegel has shown that the calculation of
AS(S, T), for \S\\T\ odd, is sufficient to give results when the modulus is
replaced by a higher power of 2. Moreover, his work for composite
moduli does not exclude a power of 2 as a factor.

We shall follow the pattern of SiegeFs work, modifying it by the
use of canonical forms established by B. W. Jones [1, pp. 715-727] and
Gordon Pall for symmetric matrices in G2, the ring of 2-adic integers.
(Clearly, Aq(S, T) depends only on the classes of S and T in Gq, the
ring of g-adic integers). We shall calculate A2(S, T) combinatorially and
A8(S, T) by the use of exponential sums.

2 Recursion formula* For convenience, we state here the follow-
ing theorem of Jones:

Every quadratic form with matrix in G2 and with unit determinant,
Dy is equivalent to one of the following:

(a) x\ -f x\ Λ 4- axϊ-2 + &a?JLx 4- ex; ,

where α, 6, c take one of the following sets of values:

(1, 1, 1) or (1, 3, 3) for JD = 1 (mod 8) ,

(1, 1, 5) or (1, 3, 7) for D = 5 (mod 8) ,

(1, 1, 3) or (3, 3, 3) for Z) = 3 (mod 8) ,

(1, 1, 7) or (3, 3, 7) for Z> = 7 (mod 8) ,

while if r = 2 , 6 and c take one of the following sets of values:

(1, 1) or (3, 3) for £> = 1 (mod 8) ,

(1, 5) or (3, 7) for D = 5 (mod 8) ,

(1, 3) for D = 3 (mod 8) ,

(1, 7) for Z) = 7 (mod 8) .

(b) A sum of binary forms of the two types: / = 2
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