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1. Introduction. In this note, we will give a proof of the Lp norm
equivalence between the Lusin area integral A(u) and the nontangential
maximal function N(u) of a biharmonic function u defined on the product
space D = JB^1+1xi?+2+1, where Rns+1 = Rnix(0, oo) {% = 1, 2).

We will use the following notations. We write

Λv.(1) n r ( 2 ) ni λ — /V 1 } . . . τ ( 1 ) Ή τ ( 2 ) . . . r ( 2 ) OJ λ

f o r t h e p o i n t of R n i + 1 x R n * + 1 , w h e r e ( x { ί ) , y t ) e R n ^ + \ x i i ] = (a?«}, • • • , < ) 6
Rni, and ^ e f i (i = 1, 2). We also write (x{1), yλ; x{2), y2) = (x, y), where
x = (xω, x{2)) e RN {N = ^ + w,), and » - (»„ y.) e R\ Let Λ? + 1 = {(^(ί), Vi) e
Λn<+1: y€ > 0} (i = 1, 2) and D = Λp+ Ix/Ep+ 1.

Let %(α?, 2/) be a biharmonic function on D, that is, u is twice con-
tinuously differentiate and Atu = 0 on D(i = 1, 2), where

is the Laplacian in the (ίu(ί), yt) variable. For a = (αx, α2), αx > 0, α 2 >0,
and a? = (xa), xl2)) e RN, we define a product cone Γa(x) by

(1.1) Γ.(a) = {(ί(1), ^ ί(2), yt) 6D: \t" - ajc

We say that ueHp(D) (0 < p < oo) if its nontangential maximal func-
tion

(1.2) Na(u) = sup{Kί, y)\: (ί, ») e Γα(

belongs to the Lebesgue space LP(RN). It is known that this definition
is independent of α. The Lusin area integral of a biharmonic function
u is defined by

(1.3) Aa(u){x) = ( t IV.V.^ί, y)\2y\-nίyl-n*dtdy)1/2,

where | V ^ ^ l 2 = ΣiUVΣiktiΊPKfaPtoΐW with d/dx™+ι = d/dylf d/dx%+1

d/dy2. We write A{1Λ)(u) = A{u)> N{ltl)(u) = iV(w), and Γιltl)(x) = Γ(x).


