§ Eigenvalue (Gradient) Estimate

Let M be a compact Riemannian manifold of nonnegative Ricci curvature with diameter
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§ 4.5 The Bochner Method
Lemma 4.5.1

{e}:= M 1Y local orthonormal frame field » {7'}2H: dual coframe field
For a 1-form we have

—A<77,77> = —2<A77,77>+ 2<Ve|77,Ve|77>—2<77,77i ~i(e;)R(e;, ej)77>

Theorem 4.5.1

{e}:= M 1Y local orthonormal frame field * {7'} 2 dual coframe field
For a 1-form we have —A(1,7)=~2(An,n)+2|V#[* +2Ric(,7)
where |Vl = <Vei77, Vei77> and writing = fzn'

Ric(r7,77) = Ric(fe, fe;) = f, f,;Ric(e e;)
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def HasNonnegativeRicci (M : Type*) [TopologicalSpace M] [ChartedSpace (Euclidear
v (p : M) (v : TangentSpace (7(%, EuclideanSpace ® (Fin n))) p),
ricci_curv p v v = 0
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def IsCompactWithDiameter (M : Type*) [MetricSpace M] [CompactSpace M] (D : &) :
Metric.diameter (Set.univ : Set M) = D
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§ Theorem 4.5.1

{e}:= M 1Y local orthonormal frame field » {7'}2H: dual coframe field -
For a 1-form we have —A(n,n)=-2(An,n)+2|V 77|2 +2Ric(,7) --+(2)
where |Vl = <Vei77,Vei77> and writing 7= fzn'

Ric(r7,77) = Ric(fe, fe;) = f, f,Ric(e ;)
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