§ Connections in Vector Bundles [GA4.1]
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E is a vector bundle over M» a covariant derivative(or equivalently >
a connection) D is a map:I'(E) >T(E)®I'(T*M)
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§ TEZFE dual connection 7F A &5 _FAYTER

E 1s the vector bundle of differential manifd M°>D is a connection on

E- D' is the connection dual to D on the dual bundle E® -
d 1s the exterior derivative then d(,U,V*)=(D,U,V*)+(,U, D*V*)
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§ D=d+A

Au; = Afp where A =Tjdx’
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EF 4.1.1

DF=0 (second Bianchi identity)

EH 4.1.2

The curvature tensor R of a connection D satisfies

R(X,Y)u=DyD,pt—D, Dy g1 =Dy vy for all vector fields X,Y on M and all

uel(E)

4.1.6
Let V be a connection on the tangent bundle TM of a differentiable manifold M = A

curve C:1 > M iscalled a geodesic wrt V if V.T =0 where T ¢

4.177 FEZ torsion tensor T(X,Y)=

V is called torsion free if T=0 < T =T

418 EFE

Definition 4.1.8 A connection V on TM is called flat if each point in M possesses
a neighborhood U with local coordinates for which all the coordinate vector fields
2 are parallel, that is.

V— =0 (4.1.43)

EH 4.1.3

A connection V' on TM is flat if and only if its curvature and torsion vanish identicaly ©



