
PDE I – HOMEWORK ASSIGNMENT 10

Due Monday, November 15, 2010. Please write clearly, and staple your work !

1. Problem

Let

‖f‖Lp
t,x

:=
(∫
|f(t, x)|pdtdx

) 1
p
.

Define the maps
Tf := eit∆f

and

T ∗f :=

∫ t

0
e−is∆f(s, · )ds .

Prove that

‖TT ∗f‖
Lp′
t,x

≤ C ‖f‖Lp
t,x

if p′ = 2 + 4
n .

Hint: First prove that

‖TT ∗f‖
Lp′
x
≤
∫
R

( 1

|t− s|

)d( 1
p
− 1

2
)
‖f(s, · )‖Lp

x
ds

using the result proved in the midterm. Then, use the Hausdorff-Sobolev-Young inequality
in the variables t, s.
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