§ Tullio Levi-Civita 1873-1941

Gregorio Ricci Curbastro 1853-1925
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After mentioning the fundamental geometric results of Beltrami and Ricci-Curbastro, » the
manuscript of Lampariello specifies the decisive - mathematically and physically —
contributions by Levi-Civita to general relativity ©

1915 FRKK » David Hilbert 2 FH 2 NHIE 1914 FHEERTEFE - 1916 423 A 30 H
FIREHENEFRREZ T The error you found in my paper of 1914 has now become
completely clear tome °

EINSTEIN'S
ITALAN MATHEMATICIANS 1. Xg(Y,Z)=9(V,Y,Z)+9g(Y,V,Z) Vg%

ICCL LEVI-CIVITA, AND THE BIRTH OF GENERAL RELATIVITY

. § Levi-Civita connection V

Judith R. Goodstein

2. V,Y=V,X=[X,Y] torsion free

Levi-Civita B
. (M,2) /& Riemann manifold Fij 3!'—{[& %5 H 81 ¢ tHAHY
connection » f% & Levi-Civita connection °

§ parallel transport

Example
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Leon Foucault(1819~1868) Gregorio Ricci(1853~1925) Levi-Civita(1873~1941)*

Notes
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Christoffel symbol I' = )

Curvature R(X,Y)Z=V,V,Z2-V,V,Z-V,Z


https://www.britannica.com/biography/Tullio-Levi-Civita
https://jmath2020.neocities.org/RiemannianGeo/notebook/ParallelTransportandFoucault.pdf
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Bianchi identities
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Einstein equation G,, =R, -5 Rg,,

Geodesic equation
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Energy-momentum tensor

Covariant divergence

Exercises

1.

(R?, 9) FUMGIERE g=ds® =dr® +r2d6® » KT =

1 0) ,. (1 0
(gij):(o rz]!(g )_(O r-z}

rL——rr?, :% HTER 0

S? X (0, ¢) = (sin@cos p,sin Gsin p,cos H)
(1) Prove that g =dé” +sin®ddg’

(2) Find I, =

(3) Find Ricci tensor and Ricci scalar R

I}, =-sin@cosd,I;,=T% =cotd R,=LR,=R, =0,R,, =sin’@

R:% (for ds®=a’(d&” +sin’*Odg*))

A Levi-Civita connection preserves length and angles under parallel transport ©
Let T=a'(t) be tangent to curve a(t)

X,Y be parallel transport along « > ie. Vo X =V.Y =0
Then V; <X, X >=<V;, X >+<X,V;X>=0 >0 |X| isa constant °

Vi < XY >=< V. XY >+ < X,V;Y >=0 » <X.Y> is a constant
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F Euler-Lagragain equation #.H geodesic > FHH:#ZE] Christoffel symbols °
A geodesic 1s a curve along which the tangent vector 1s parallel transport °
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Correspondence between Einstein and Levi-Civita by Galina Weinstein

Einstein” s Italian Mathematicians : Ricci » Levi-Civita and the Birth of General
Relativity by Judith R. Goodstein


https://web.math.sinica.edu.tw/media/pdf/d234/23401.pdf

