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1. Let feL'(R) be such that [ fo =0 for all ¢ in CZ%(R). Show that f = 0. 3]

2. Let X be a linear topological space where the topology is determined by a family
{pa : a € I} of semi norms. Let (Y, q) be a semi normed linear space. Let T : X — Y
be linear map. If T is continuous, then show that there exists aq, o, ...cu, and ¢1 >
0,c2 > 0,...c,, > 0 such that 2]

q(Tx) < ch Pa, (T)
1

k .
3. Let P(0) = > a; &,k > 2,a; # 0 and ag, a;...a;, be complex numbers. Let ny ¢ R
7=0
be such that P(i(§ + i n9)) is never o for any ¢ in R. Show that

a) [ d¢ m <00 1]
oi @(E+i ng)
(b) Define f(z) = [ d & frrimy (3]
Show that f is a fundamental solution for P(0).

4. Let € be open subset of R". p,11(2]. Such that 1o 11 = 1 Let f e C(Q).
Let P(0) be any elliptic PDO. Let u be a tempered distribution on R™ such that
P(0)u = f on Q. Assume that ou ¢ H*°(R™). Show that ¢u e HF! [5]

5. Prove Youngs Inequality viz ||f * gl/z2 < ||fll1llgl 2 [1]

6. (Prove Sobolev embedding lemma) H*(R%) c Cke(RY) if s > % + ko
Here kg = 0,1,2,3... . (3]

7. For g in S(R?%) show that gH' C H* [If you need Peetre inequality, < & >7< 2/71/2
<n>7< & —n >l you can use it]. [4]

8. Let P(0) be elliptic PDO of order m. If ue H® and P(9)ucH?®
then show that ue H5T™. (3]



