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0. Basic definitions and results

0.1. Bounded and ^(bounded) forms. A differential form a on a Rie-
mannian manifold X = (X, g) is called bounded with respect to the Rie-
mannian metric g if the L^-norm of a is finite,

\\a\\L

 d=l fsupHx)|| <oo.
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We say that a is d (bounded) if a is the exterior differential of a
bounded form β , i.e., a = dβ , where ||/?L < 00.
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Remark. It is not required that a is bounded, yet in all our applica-
tions the notion " d (bounded) " applies to bounded forms a.

If X is a compact, these notions bring nothing new. Namely, every
smooth (or just continuous) form a is bounded, and a is d(bounded)
if and only if it is exact. However, if X is noncompact, then an exact
bounded form is not necessarily d (bounded).

0.1 .A. Example. The form
a = dxχ Λ dx2 Λ Λ dxn on Rn

is bounded and exact but not d (bounded).
Proof. Write a = dβ and apply Stokes formula to a ball B of large

radius R - 00 in R \ Then Volrt B = fβa = fdBβ< \\β\\L^ V o l ^ dB,
and \\β\\L > VolnB/Voln_{dB = R/n. This shows that J\β\\L = 00;

moreover, β grows at least linearly on R" , i.e., supx € a 5 ||/?(*)|| > R/n .
0.1.B. Hyperbolic manifolds. (See [4], [10], [22].) If {X, g) is com-

plete simply connected and has strictly negative sectional curvature
supχeχKχ(X) < -c < 0, then every smooth bounded closed form a
of degree / > 2 is d(bounded). This immediately follows from the
well-known bound on the volume of the geodesic cones over the (/ - 1)-
dimensional submanifolds S c X,

(*) Volz (Cone5) < (c(i - I ) )" 1 Vol^, S.
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