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1. Show that if ¢(z,0) is a nondegenerate phase function, then the map
Crity, 2 (x,0) EN (x,dp(x,0)) € T*X
is an immersion, i.e., has an injective derivative.

2. Suppose X and Y are smooth manifolds, not necessarily of the same dimension,
and Z C X xY is smooth. Let nx : Z — X and 7y : Z — Y be the coordinate
projections to the left and right. Show that if

N*Z\N0C (T"X\0) x (T*Y \0),
then 7y and 7y are submersions.

3. The spherical mean operator T} is the lecture notes is an FIO associated with
a local canonical graph which is no (global) canonical graph.

(i) Find the canonical relation C to which T} is associated;
(ii) independently verify that C; is a canonical relation;

and (iii) verify that C% o C} C Agpegn UCy, where Cy is another canonical relation.
What is the relationship between C7 and C5?



