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Exercise 1. Let (A,H,D) be a spectral triple and let V' € B(H) be any selfadjoint
operator. Prove that (A, H,Dy) for the unbounded operator Dy given by Dy :=D +V
with domain dom(Dy ) := dom(D) is again a spectral triple.

Exercise 2.

(i) Let 2o € R™ be given. For j =1,...,n, we define a linear map 9j/,, : Coc(R") — R
by 8]-\360([]‘"] ) = (0;f)(xg) = gf (xo) for every germ [fl,, € Cy°(R"). Prove that
{0ilao | 5 = .,n} forms a basis of the tangent space T,,R™.

(ii) Let M be a n-dimensional smooth manifold with the maximal smooth atlas A =
{(Ui, i) | i € I'}. Show that for every i € I and each xy € U, the linear map

Oing 1 R = Ty M

that is defined by

n

Oz (v =Y v (05(f o)) (wil0))

Jj=1

for each v = (vy,...,v,) € R™ and every germ [f],, € C22(M), is an isomorphism
of real vector spaces.



