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We consider the d-dimensional Euclidean space V = R?, with the norm:
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Let H be the group of affine transformations of V' defined by
hr=g9gr+q, z€V
where ¢ € V and g € GI(V) satisfies
(0.1) lgz| = |gllz], =€V

Then G =R} x O(V), where R} = {A: A > 0}. Let (Qn,M,) € H,Qr €V, M, €G,n>0bea
sequence of i.i.d random variables with law p. We consider the stochastic recursion

(0.2) Xni1 = Mpi1Xn 4+ Qni1, 120, Xo = Qo,
If Elog |M,| < 0 and Elog™ |@,| < oo then 0.2 has a unique (in law) stationary solution Z
Z=MZ+Q, (in law).

Let v be the law of Z and i the image of p under (v, g) — g. Let G, be the closed group generated
by the support of i and let C), = G, N O(V'). The Mellin transform of p, is

k(s) = E|M|?, for 0 < 5 < S0,
where so, = supp{s € Ry : k(s) < oco}.
Theorem 0.3. Assume that

(0.4) Elog |M| < 0;

(0.5) for some x >0, EM|X = 1;
(0.6) E| M| |log [M]| < oo

(0.7 BQIX < oo;

Assume that G, = R} x C,, (simplification). Then there is a Radon measure A on V \ {0} such
that for f € C.(V \ {0})

(0.8) lim [g|*Ef(¢(Z)) = ~lim |g["Xgv(f) =/ /(@) dA(z),
lg|—=0,9€G, lg|—=0,9€G, v
Moreover, there is a measure o, on the unit sphere S* = {z € V : |z| = 1} such that in polar

coordinates

0.9) /V (@) dA(z) = /S e dau(u)ail—fx
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and, o, is Cy tnvariant. If

(0.10) Soo =00 and sup
s>0

EQ[*\*
( K(8) ) <00
then
o, =0 iff v=>2bg.
If G, is of the form

G,=Tx0C,,
I'={exptD:t€R,D € GV), semisimple} then
(0.11) lim g *Ef(9(2)) = lim |g|™Xgv(f) = / f(z) dA(z),

lg|—0,9€G, lg|—0,9€G, A%

and

dg x A = |g|XA.
If 0.10 then

A=0iff v =1

Moreover, 0.10 implies
(0.12) suppo, = pr (Seo N SUPPY)

~ To explain 0.12 we denote by S, the shere at infinity of V and we write V= V' USw. The space
V is endowed with conical topology and we write Y for the closure of Y C V in V. We observe that
the radial projection pr of V on 51, gives a natural identification of Soc with S1 = {z € V : |z| = 1}.

We write V'\ {0} as the product V' \ {0} = S; x R} using polar coordinates.
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