Introduction to Approximation theory 2023: Assignment |

1. [Schwartz class] Prove that if ¢ € S then,
(i) X“p(x)eS, VaeZ.
(i) 0“peL,(R"), forany O<p<oo, aeZ!.

(i) @ e & (Hint: you may prove the case n=1. Use integration by parts of J:w go(x)e‘iwxdx).

2. [Distributional derivative] Prove using the definition of the distributional derivative that

1, -1<x<0, Xx+1 -1<x<0,
H'(x)=1-1 0<x<1 where H(x)=41-x, 0<x<l,
0, else, 0, else.

3. Let f,gelL,(T). Prove that

(i) fxgel,(T).
(i)  Foreach keZ, (f*g) (k)= f(k)g(k).

M
4. Let f(x)=2 Cyly,m.q(X). Compute the modulus e, (f,t) , forall 0<t<1/2,and 0< p<co.

m=1

5. Prove the following equality forany N >1, x,heR", f:R" > R,

N-1 N-1
A’Nh(f,x):kz;)---k_OA;(f,x+k1h+...+k,h).

Hint: recall we proved in class for r =1. Now apply induction on r. Make sure the notations are correct.




