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ON L-FUNCTIONS ASSOCIATED WITH THE VECTOR
SPACE OF BINARY QUADRATIC FORMS

HIROSHI SAITO

Introduction

The purpose of this paper is to prove functional equations of L-functions
associated with the vector space of binary quadratic forms and determine their
poles and residues. For a commutative ring K, let V(K) be the set of all symmetric
matrices of degree 2 with coefficients in K. In V(C), we consider the inner pro-
duct

{x,y =tr(zy) (z,y< V),

Y —y2> fory = (?/1 yz).Fori= 1,2, we set

— Y Y Y2 Ys

V,={x <€ VR)| (— 1) detx > 0},

where y[ = <

and V,(Q) = V(Q) N V,. We define two subsets of V;(Q) by
Vi(Q ={xe V(@ |/—detzr €Q},
V/Q ={xeV,(Q|y—detx € Q.

Let G = GL,(C), GR) = GL,(R), G(Q) = GL,(Q), and G ={g<s GR) |
det g > 0}. Then G acts on V(C) by p(g)x = gx'g for £ € V(C) and g € G, and
the triple (G, p, V) is a prehomogeneous vector space with the singular set
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S=ze V|detz=0). For g= ). set dg = (et M, <, dg,

. + .
Then dg defines a Haar measure on G . We consider the measures dxr =

dx,dz,dr, and w(x) =|detz|**dx (x = (il 2 >) on V(R). The measure

2 3
w(z) is invariant under the action of G*. Let I" be a subgroup of SL,(Z) of finite

index. We assume {£ 1} C T For z € V(R), let G, = {g € G | p(@x =2},

Received October 24, 1991.

149



