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1 S is asmooth manifold of dim 4 2 2 if 6,1 is

a regular value of I In fort in this case it is a

2D embedded submanifold of126

To be a regularwhen we need to check that
DI has maximal rank at all pts such that

4 10,17

away
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If y o 22 02 1 and then either z or w

or both are nonconishing and

E a f kw are minors

withnourishing determinants soranky

If to det 12 2 4 3 2x 2x
4 3 0

their rank 2

Since DIIs has max route 2 on S 10,1 is a refutervalue



2 e x ̅ g are coordinates definedbythe chart

91 147 x x y on R2 This is invertibleby

9 XT x ̅ 7 x ̅3 and idps 6 is smooth

this is a medth chart

2 are vector fieldsdefined locally by fEC

pfDfid'reof per

pf.DK ofHpe
Since they pointwise act on derivations theydefine
tangentvectors By constructiontheymay pMVpETpM
thus on section of TM Smoothness follows

immediatelybytheconstruction
3 One can use the changeofvariables rule

Ej
to find
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3 1 It is known from linear algebra that Ker of
a linear map is linear subspace which is

what the claim is moving Otherwise they
can explicitly follow the claim

2 Enough toshow linear independence ax by o iff
02 0 and by e b 0

3 X Y Z

4 Since y Z 21 296Dg HEM

4 1 If I is the region boundedby Tor then 7082252
This is a line integral so we can use the fundamental

than of calculus from the homework
xdy ydxl 882 2287 dt

I
xdy ydx Sdady

Is
indifferent

Stokes

2 Upto rescaling I 0,1 Conditional needs

83 8182 fj1 0 in Cat

whichcan be integrated tools thepev.pt

8H 8310 8 82 8287 Ads_yd



3 follows from 2 by using loud setting t 1

0 8317 8361 f xdyydx Sedandy


