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5. The Ricci tensor is twice the metric R, =29,
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(b) 3K Riemannian tensor * Ricci tensor * Ricci scalar
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The variational principle provides a convenient way to actually
calculate the Christoffel symbols for a given metric e
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The geodesic equation is 1,/.}+ ry, (6.?)2 +I, (l,/./)2 =0
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(b) The Rieman tensor components are
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The Ricci tensor is twice the metric R,, =29,

The Ricci scalar R=g*R =6

(¢ )Show that R, = ﬁ (9,.90v—9,,9,,)is obeyed by this metric > confirming

that the 3-sphere 1s a maximally symmetric space °

[Foundation of Differential Geometry VII] by Kobayashi Nomizu
A Riemannian manifold is called Einstein if S = pg > where S is the Ricci tensor and
£ isaconstant °

p.35 Let M be a hypersurface immersed in R™™ » at each point of M > the Ricci tensor S

is given by S(X,Y)=g(AX,Y)traceA—g(A*X,Y) » X,Y T (M)



For n>3 > if M is Einstein then >0

(1) p=0--
(2) p>0 M islocally a hypersphere

[Spacetime and Geometry] Ch3 EX08 and EX16

[RG4102]--1xS* g= A( ) - °O I+ 8 ¢

S*{tf F5—(i# Riemannian manifold g =d&” +sin” @d¢* induced from R®

Wormhole metric by Ellis

= do’H p*+ N & Fsindd wherenis the drainhole parameter

ds® = —c’dt® +dI* + (b +1°)(d&* +sin’ dp®*) by MT wormhole

5. Everything Wormhole
6. Ricci curvature
7. Geometry of 3-Sphere  Garret Sobczyk [What’s a Pauli matrix]
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