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ON CONJECTURES OF RIVIÈRE AND STRICHARTZ 

BY CARLOS E. KENIG AND PETER A. TOMAS1 

A. P. Calderón [1] showed that every bounded rational function of a real 
variable is a multiplier of Lp

9 1 <p < <». Littman, McCarthy and Rivière [5] 
showed this fails in Rn because (%x - 2"_2£,? + z)"""1 is not a multiplier of 
Lp(Rn) if 1 < p < (2n + 2)/(n + 2). Rivière conjectured that every bounded 
rational function is a multiplier of Lp(Rn) from some p =£ 2. We show this is 
false. 

THEOREM A. Let 0 be in Ls n L°°(R) for some s, 0 < s < °°. Then, 
m(%i ' %z) = 0(̂ 2 "" £i) zs a multiplier ofLp(R2) if and only ifp = 2. 

R. Strichartz conjectured that there are no nontrivial Fourier multipliers 
of Lp(Rn) invariant under the action of a noncompact semisimple Lie group. 
For p = 1 this follows from the work of Greenleaf, Moskowitz and Rothchild 
[4]. We give a partial solution to the conjecture if p > 1. Let G be a non-
compact connected semisimple Lie group of dimension n and rank k. If G has 
lie algebra ® ~ R" and Killing form B, m(x) = 0(#(X, X)) is an Ad invariant 
function on R". 

We call m regular on ® if <j)(t) = o(t~a) for some a > 0, when 
max(&, n - k) < 2; no conditions are imposed if max(fc, n - &) > 2. 

THEOREM B. Assume 0 w m £5 n Z,°°(R) /or some 5, 0 < s < °°, awd 0 
& regular on ®. 7%ew m(X) = 0(^(X, X)) is a multiplier ofLp(Rn) if and only 
ifp = 2. 

REMARKS, (a) Let 

Theorem A and a result of de Leeuw shows D is invertible on Lp(Rn) if and only 
if p = 2. E. M. Stein observed that if P is the operator with symbol (y - x2 + i) 
(y2 + x2 + /), P is invertible on some p + 2, but not all p, 1 < p < + <». 
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