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Abstract
Here is defined a genaralization of the de Rham cohomology by mean

of a smooth function over the differentiable manifold.

1 The de Rham cohomology
Let M be a differentiable manifold, then we can construct the exterior
algebra of differentiable forms:

Λ∗(M)

The differentiable operator d is defined over the forms with help of the
Leibnitz rule. It has the property that:

d(a ∧ b) = d(a) ∧ b + (−1)deg(a)a ∧ d(b)

d ◦ d = 0
Then the de Rham cohomology is:

H∗(M, R) = Ker(d)/Im(d)

2 The generalization of the de Rham co-
homology
We take a smooth function f and we define: 0) over the functions:

df (g) = fdg

1) over the 1-forms:
df (a) = fda− df ∧ a

2) over the k-forms:

df (a ∧ b) = df (a) ∧ b + (−1)deg(a)a ∧ df (b)

We can verify that it is a differential operator:

df ◦ df = 0

Then the generalized de Rahm cohomology is:

H∗
f (M, R) = Ker(df )/Im(df )
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Mathématiques de l’IHES, PUF, Paris, 1960.
[J] J.Jost, ”Riemannian Geometry and Geometric Analysis”, Springer,

2008.

2


