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Let II, C T),M be a 2-dimensional linear subspace in T, M. The
sectional curvature of (M, g) with respect to the plane II,, is a

number — setlioncl avwdture
K(II,) = K(v Aw,v A w),

where {v,w} is an orthonormal basis of@
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(w ) the connection form.

» (M,g): a Riemannian n-manifold.

> [e1,...,ep]: an orthonormal frame on U C M. 5
> (W ) the dual frame (})‘} (%k_) = Eg
| 4

>

0=
K =(r ) =dQ + QA Q: the curvature form.

dw' = g w® A wg,
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p e U: fix %\4 = Qﬁ-(&)

ez ¥ Qe © R
1<j,k<l
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g ¢ P(HM)
>® is a bilinear form on . :
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p e U: fix

K(&?") = Z H‘z(ek7el)£klnij7

1<j,k<l
_ kl _ 7. .
E=) MexNe, m=) neiNe;
k<l i<j

K is symmetric.
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né(ek, e) + ki (e, ej) + ki(ej,ex) = 0.
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Ki(er, er) = Ky (i, ;) K \Q!

; | y = %
K5 (ex, e) + ki (e, €5) + @) = 0.
KiUﬂr &) + K3 (& Q)+ Kg(tbl,@c) = 0
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K(&,n) = ZK]’ k<l ”g(ek; ey)&Fn'

(ek, e) = Kj (ew €j).

K is symmetric. j

Advanced Topics in Geometry F SEctional Curvature



Let II, C T),M be a 2-dimensional linear subspace in T, M. The
sectional curvature of (M, g) with respect to the plane II,, is a

number
[K K(vAw,vA\w), l

where {v, w} is an n orthonormal basis of Ik,
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Consider a Riemannian metric

g=dr? +{p()}¥2do? on U := {(r,0); 0 <1 <1y, —m < 0 < 7},

where 1o € (0,+00] and ¢ is a positive smooth function defined on
(0,70) with

. _ . op(r)
Tl_l)IEOQD(T) =0 lm=—=1

Classify the function ¢ so that g is of constant sectional curvature.

Ka\' = VKP oA o>
K-‘L? L <edtimn owviburs
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Let M C R"t1 be an embedded submanifold with the Riemannian
metric induced from the canonical Euclidean metric of R™t1. Then
the position vector vector (p) of p € M induces a smooth map

x: M >p+— x(p) € R*

which is an (n + 1)-tuple of C*°-functions. Let [e1,...,e,] be an
orthonormal frame defined on a domain U C M. Since

T,M C R™1 we can consider that e; is a smooth map from

U — Rl Take a dual basis (w’) to [ej]. Prove that

n
dx = E e;w’
=1

holds on U.
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