
 

SAMEMARKINGSCHEMEASHOMEWORKS
ÉFTIFFISSIBLE answers CamsshouldBEJUSTIFIED FOREXAMPLE

Animmersesubmanifold is notnecessarily a submanifold as
a set being on immersion is e property of thedifferential
of a function after all the functionitselfdoesnot
need to be injective which means that its image con hehe
self intersections

Anembedded submanifold is on immersedsubmanifoldfor
which the inclusion is atopological embedding on homesmorph

outo its image This ermines that the subspace topology is
the same as the nebmanifold topology and then that
theembedded submanifold is a manifold

REMARK the same can bejustifiedwithcarefullycraftedexamplesor
using pictures

2 It is amatterof checking thedefinitions
4ptsforcorrect use
ofdefinitionsDf A 1 sin t 2651217 o
2ptsforeachexamplew

Dg t 1,3E O reasonablyargued
Dh t asLt sin t 1 immersionembedding

or lackthereof

Themap f restricted to u is injective is ok if
they justify it with a figure and the same for the
Jacobian so flu is the imageof injectiveimmersion
Unfortunately with subspacetopologyfrom R theimage



is not homeomorphic to IR This can be seen from
the fact that for any mall nbd of 0 there
is no nbd of 0 in the image whosepreimage is in it

577 Of
f w V

this lostpart is a trickypoint only remove 1 point
if incorrect

Themop g is injective and its differential is as well
Moreover it is an homeomorphism onto its image
inverse t t O to t is continuous

embeddedsubmanifold

Themap h is injective its differential is injective
and h is ahomeomorphism hi x y z Z
embedded submanifold

also
In thebest two one canVergne that g one here

the graphs ofcontinuousfunctions andquote o them

from the notes



EXERCISEI

0 w zod yod d x d n dly o d
t Cutv d Luv n d Utr

t Cutv1 2 rdat adu n dutdu

2t luv v durdu tu dundu

It Cutv12 V U dundu

iLxw a Ux dw dexw

Lx ya dx ndy nd z t d 242dx y dy
I 242dyEy dx

offnitsermaneto dyndy o

y3dxndz
delayedx

eithercover stifledexplicitly
vie ex tap ExDrp c

is d n lip
andthe factthatonlyoneterm

can

be nonzero

xdz yxdz 242dx rdy
E dandy t dyndx

Tthis is over justified but theyneed to show somesteps
tojustify the computation
Remove some points for obscuresteps orforconceptual
mistakes overall d 2ptsfor computationalmistakes



EXERCISEL

X D f d f
y
isomorphisms

Dx X A db Df
Adbig

d f Adiff
O

let DxX 0 then Adb o

4

LIE
d o

isomorphisms

aY o

Since we are in R closed
and exet forms coincide

X mustbe exect
leading to theclaim

10 pointsfor complete answer
remove points for missingdetailsexplanations
A compact butgustfedsolution is perfectlyfine



EXERCISE

2First
X must be montero otherwise wxw trend w

is duelben's
element tox

Lxw ixldw t d uhh Ixolio bydefinition

0

2 Considere frame X er en i of TM withei independent
fromX

2 Lx w now dw we lxdug
dw nowherevanishing

since it is enough to show that there are some rector2 fieldsfor which it is not zero X withany two orthogonal
vector fields willdo the truck
2 Not strict as long as the owner is correct justified

this is fine
andw is a volumeform Morientable
no pts if correctlyjustified



EXERCISES Remove e 2pts for computationalmistakes
more pointsfor conceptual mistakes

W fzdw fypdxindxndx3 3 fr
jazz kit

theywrite
Fullcomputation isTigerbut voiced
ok of course

If w is exact w dy end
7

347
dy Igy P

About closedness dw is a 3 form on a 2 dim
manifold 2 must be 0 3


