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Given an equivar trivialization UxG T T u one constructs a localsection
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Conversely given a local section one constructs a

an equiv trivialization E x g 6 x g
o F a global section 2 7 principalbundle is trivial

This is specific to principal bundles it is nottrue eg for vectorbundles

Transition functions
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Associatedbudleanstruction

If PIG

µ
principal bundle and p G GL V a linearrepresentation of G

on a v sp V
then E P V Pt E Mpeg

ppg uG

Ngee
is the associatedvectorbundle Note projection
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agally if E f
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tap pctt
fiberbundle with transition functions tapVanUp G
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and F anotherspace equippedwith G action
one can construct an aeciatedbedle E

Iggy with thesametransitorhanctor tap
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Connections

def An Ehresman connection in a fiber bundle It is

a subbundle H C TE suchthat
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Note V is cynical vertical distribution
whereas H is a choice of a horizontal distribution

projection at TE V along H can be seen as a t form

d e SEC E V satisfying Apco v for ve Up
C e it is identity on V

e curvature f the connection
projects progto V

2 form F E ICE V definedby FCX.yjEXH.IT
for X Y two vector fields on E

Ease checkthat É is CRE en
in X Y sothat it doesindeeddefine
a 2 form



Paralleltransport or holonomy

Let 8 II M be a curve on thebase define the parallel transport as

Hol Esco Era
p 1 7 Jcs where 5 I E is thehorizontal lift

of 8 starting at P
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Curvature measures howfar is Ja from p
for 8 a small closed loop

In fact for 8 a small parallelogram
with sides EU EU with ur GTM x EFF
Hol p n p t EF Tp F t o E

hot liftsof us toHp

tip vertical shiftofp

A connectionhas zero curvature is flat if His integrable IH HTC H

Then by Eeniustherem H is tangent to acute of E

E A tonal bundle MxF
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has the trivial connection
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I Éy ÉÉf jd ne considers Ehresmann connections inducing

linear holonomymaps

In otherwords Haz dependslinearly on Ze Ex

In a tight's Y E Usf Elu xell new

Han 6 Afo v 10ETxMJ Ta.usMW

graphAgv
where Aae shy EndW there form of the connection
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for r to 1 M a curve startingat x with

initial velocity 8 o XGc
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differential
operator

satisfyingLeibnizrule 17 fo f To tdf 6



One can extend 7 to a operator

7 RPCM E RP M E OspadimM

by Leibniz rule 17126 d2 6 C 1 P 216 thearity
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