p.53 EFE 2.1.7 B —{EEE
S* is a submanifold of R* » TR? is the tangent bundle of R?

If we restrict TR* to S' » the tangent bundle has fiber T,S' ={y € R*|xsy =0} R?

Write down the explicit bundle charts of TS*
1. BEEUS'YE Z (cover)
2. 2% diffeomorphism(fi& 7y [EFRRLET)

U, =S"/{(-10)} > :U, - (-z,7) coordinates on U, > p(cos@,sing) e S*
A tangent vector VeT S' at p(cosé,sind) is v=c(-sind,cos6)

The bundle chart ¢ :7 " (U,) >U, xR is defined by :
@ (p,v)=(0,c) where v=c(-sind,cosb)

Under this chart » 77'(U,) is idetified with (-7, 7)xR
U,=5"7{(,0)} » ¢:U, —>(0,27) coordinateson U, * p(cose,sin¢)
A tangent vector Ve TpS1 at p(cose,sing) is v=d(-sing,cose)

The bundle chart ¢,:7 " (U,) >U, xR is defined by :
6, (p,V) = (p,d) where Vv=d(-sing,cosy)

Under this chart » 77'(U,) is idetified with (0,27)xR

On U, AU, = S'/{(-1,0),(1,0)}

If 8€(0,7) then p=6

If 8e(—x,0) then ¢p=27+6

For a tangent vector v * we have c=d in both cases > so the transition functions (4
%4 define how coordinates change between overlapping charts EE£2&) is (€,¢) — (¢,¢)
with the 1dentity on the fiber component °

peU,NnU, T?E@%EJ@L%@Q@ °¢2_l :U,NU,)xR— U, NU,)xR Hg,%*
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e
J..(P)=1

9.5(P) =0, (p)"

9.5(P) 29, (P)9,.(p)=1 for peU,NU,NU,

Thus - the transition function @, :U, "U, - GL(L, R)=R/{0} is constant and equal
tol e
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—{[& bundle chart(FEEF)EHE ¢

(D) —EEZ=HEEFESEU <M (2) —{E diffeomorphism ¢



