Exercise Sheet 2

Exercise 1 Check that, for any f € C'(R™) and any w € C°(R", A*(R™)),
it holds
fPdw = d(f*w). (1)
Exercise 2 Given the Stokes’ theorem for differential forms, prove:

1. (divergence theorem) for any F': R® — R3

/ div () dz = / F() - n(z)dS(z),

1% s

where V' C R?, and n, dS are respectively the outer normal and the surface
measure associated with S = 9V

2. (curl theorem)

/ V x F(z) - n(z) dS(z) = / Flz) - 7(z) dT (),
S

T

where S is a surface in R? and 7,dI’ are respectively the tangent vector
and the line measure associated with I' = 95.

Exercise 3 (Exercise 7.2.1 and equation (7.10) in Krantz - Parks) Let ¢ €
CSO(R",/\]C(R")), any £ € C°(R™, A\ (R")) and any T € D, (R"). Defining
D, T(¢) = T(0x,¢), show that it holds

1. 9(0T) =0

2. ITLp = Tidp + (—1)*9(TLg)

3. 0T = — Z?Zl D, Tudzj if m>1
4T =3 e romlTrde] Ae;

5. Dy, (T g) = Dy, Tiop+ TL%;

6. Dy, (TAE) =Dy, TAE+T A 5

T (TAELd=TA(ELd) if m=0and k < p



8. AT NE) =T NdivE = 35, Do) T A (uday) if m = 0. Observe that in
particular (L™ A &) = —L" AdivE

9. 0T Nej = (=1)"D,, T if m = n.
Exercise 4 Let T = [S?] be the 2-current associated with the unit sphere

in R3. Consider the projection 7: R3 — R? defined by 7(x1, 2, 73) = (21, 72).
Show that 74T = 0.



