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Exercise 1. (2 points) Let a, € Nj be multiindeces. Put § < «a, if 8; < «; for all
1=1,....,n. Let a! := o1!---a,! and

o al
(5) = Ha-pr 7=

Let Q C R™ be open and f, g € C*°(2). Show that

p(fa) = X (§) (0°1) (0°%9).

B<a

Exercise 2. (2 points) Let

P = Z an(z)D* and Q= Z bs(x)DP.

o<k |B]<m

be differential operators in an open subset @ C R™ with a,,bg € C*(Q2) for all a and f.
Let
p(x,f) = Z aa(x)ga and Q(IE,S) = Z bﬁ(l‘)gﬁv S Qa 5 S Rn’
lo| <k |8]<m
be the symbols of P and @, respectively. Show that the symbol r(x,§) of P o @ is given
by
el
r(z,8) =Y ~y Dip(a.€) - Dig(a. ).

<k

Exercise 3. (3 points) Let M be a manifold and E, F' — M complex vector bundles. Let
D:T(M,E) = T'(M,F)

be a differential operator of order m € Ny. Let p € M,§ € TyM,e € E,. Choose [ €
C>*(M), s € I'(M, E) such that f(p) = 0, df|, = &, s(p) = e. Show that the principal
symbol op of D is given by

7(p,E)e = - D(I™5)(p).

Exercise 4. (3 points) Compute the principal symbols of the operators d: AP(M) —
APTL(M) and
A=dd: C*(M) — C*(M).



