Ta(R") ={(a,x) [ x € R"}

Hax) = x — a

canonical basis {F;a = ¢~ 1(e;) | i =1,...,n}

Let C®(a) ={f: X CR" =R € C>®|acdomf}
fr~gif AUP" st. ac U and f(z) = g(x)Vr € U.

fi :U; — R € C®(a) implies f1 + fo : U1 NUs — R € C*(a)
and af; : U; — R € C*(a)

Thus C*°(a) is an algebra over R
Let Xy =X (& Eia
Xr:C>@a)—R

Xa(f) =T &gt

Let z; : R* — R, z;(x) = z;
Xi(w)) =Sr, 658 =¢

X is linear and satisfies the Leibniz rule.

Let D(a) = {D : C>*(a) — R | D is linear and satisfies the
Leibniz rule }

Define (aDy + 6D3)(f) = a[D1(f)] + B[D2(f)]



D(a) is closed under addition and scalar multiplication and hence
is a vector space over R

Let j : Ta(R™) — D(a), j(Xa) = X;
Claim: j is an isomorphism.

Let Xa = En 151 ia and Za — Z;':L 1Cz 1a

j is a homomorphism.

7 is 1-1:
If j(Xa) = j(Za), then Xi(z;) = S &5 = & = G = Zi(x;)
7 1s onto:

Let D be a derivation.
Suppose f(x) =1. Then Df =0
Suppose g(x) = ¢. Then Dg = D(cf) =cDf =0

Let h;(x) = x;. Let & = Dh;. Then D = X} where X, =
¥ & Fia (proof: long calculation, see Boothby).

Note since X (f) = 27 & 2L S o , J(Fia) =



