
ofdifferentials

Recall M soeth real manifold, peM.
The tangent space TPM is the collection of derivations in p:

tpM= =3D:29(M) -> 1 (DCAg) =f(p)D(g) +g(plDfl3.

Definition - Amap ofcommutative rings, IsMode.

Derp (1,3) = =Ed: A- 31dah)=ad(h+hdtall:
R-liner clairations ofitwith values in J.

Example
<1) If R =R, A =20 M1, 3 =M with 3.7:=xfep1,

then Derp (A, 31= TPM.
(2) 1 A =RSx, , . ., xn], y =A*1, then

[pax...) r (8, --le Den (A.3.

Definition The module ofelative differentials

:=(*Asdas)/_dudcal
~xel:A-s 'as is a derivation.

Exercise III Show that el: AWAIR is aniresal;

AP > y
-d

Ax
I:map of

A-modules.

(2) Show that was= I/I, I:=her (AGA -> Al.
dat lea

-

ax 1.

Example (1) Niccosm/ is not a reasonable object, but amon**to*(M1.

(21 15 A =R(x), then ~'AR = ASdB.


