
1)WIDG wecan translate M sothat contains the origin 8.
Consider the function fiM+R by f(p)=1p12 viewing thepoint p
as a vector miR3 and taking its norm. Then since Miscompact,
-achieves maximum onMat some point, sayNo.

orMBip(s).
Not a bean regular ance parameter

by ace-length s.t. x(0)
=

po.
Then since fattain maximum at po,by the first
and second devicolive test, methere

unit normal

6: f(x(t))(t
=0

= 2(x'(0),x(0)> > atpo,N(p)=
0xf(x(t)(t=1 =(a'(),a(0) + [x(),x(p)

--
-(X(),a(0)) +1. = 1

Now take 4=where U(x) = po. vi(3) = vi the ith principaldirection
(i =1,2).

Then we got O2, <i"(e), (Ui(((N(ps)+
= Wilt) <-dNp.(ri()),vi()> +
- (ribl<Spo(vi),vi) + 1
= (iCo)/ki (Vi,Vi)+

=>Inkiri()/ 18.
=>bi <rop [0.-K=kikn 38.



2)Define F:CC by F(x,y,z)
= (x,y,

-z).
· We verify that F(x,y,ze 2:

clearly x+ (-y). =x+yz =1.2.
· Clearly F is a diffeomorphism.
·let us panametize the cylinder by
x(nv) = Cess, swim, v) andbyF(s,t) = less, sins,t
with the coordinate change under F by

(n,v)+ (S,t) =(-u -V) -

Then the Jacobiam = s CFanI (·) =(
=>dF(Xn) = -Yu, dF(X) = -XV. from which wecan see
that Fisanisometry.
let (xiy,I) beafixed point underF, ii.

(x,y,z) = (x,-y,vz) with x+y21.
Then young -> id and we free,

z=-z
=>x= I1.

So the fixed pts under Fare (1,0,0), (-1,0,0)



3)asgi= exp(28)bj F gi =exp (22) Sij
Then Sy = 1gn (gilj + gitsi - give

= exp)-28)Sne (gil;+gitsi - Gile
=exp (28) (gik,j +9ik,: - Gijk)

i zexp (28) Dosin) +oeton-Geea)(
Note: (effrn) =e28G + Gee fin

↓ = Leftfin=2e*Offin.
-Re.Ae8Ififin+fign-OnEyt
=fifin+fifin-frefiy on required.



b) Note Sirfi =152,fijfji=2.
8 ijSn=ESijGn = Fin
By Gauss k= = g(1in-Susi +SanSi-SerfilFenule,

Sin = ExelfiSin+fibu-OnSit
:finbint fortin-funfit = fic+fig-fanfic

So gii (S(n) =e28bp (2frj-Gunfrj
- e8 (2frifi - funfipfij)
= e2f (2fii -2 (xh) = 8 Summing over 1.

3 =Ex)(fin +Gifum-6(fin) =Siibun*2fij
so gis (9) = 226fi fi =2e4888.

SuS = Hafen+fe.Sun-f(ex) (fibie +8Git-febil
= 4fifi-2fefeSin

so giltenfi) = etf (4fifibij -2fefbrifij) = 0.



SY ski=(Fen+Fetin-AnbeitHitme+fnSie -fefail
=2fifi+fifubni -fifefri+fefibie +feffinfile
-fefeSii-Onfibin-EntuSii +EnteSeSui

= 2fjfi-2fefebii+2fefufinfie
So gis (Kep((i) = e28 (Ififi-4fete+2Gefrbut) = 0.
so finally, we here

k= = g(1in-Susi +SanSi-Serfil
=-gif,j = -eff



4asg5+aly-Sy u= (Mnz)
()

Note ifwe let to be st. eef=1,nlyz, then given
the structure on in the previous question above, and we can
more easily compute.
(= f =bg)in). =leg),Fri+mnt
of
-
2u)

24. FIUI

o =
0urs

1)+(x1)2
-

af = Mr 08.2ui-
=> Of:t

Onein C + (n132

e-2OevebgCuM-ebgKEIulsHFCHAOR



b) Similarly, lettingelf-uly", In1#1.
we get f= lg)Tuk) (M1<

-

e2f=11-1x14"
=s by(ii) Ink e

~2n+2nz+2Of=Ui CEreFay-, G2-thein
i=1,2

sok = -e2858=-hp2 =-1

- 58=y-
c) let gil

=

c,upy-Sig K40, then simular to above,
letf= log/TuM yields -etf=-cul28g=

n=1,2

8=nuctusCEOtheE(k+(nk2,
508=

Ck+luk)
2

So K= - et0xf = +t*u=k.



5) X(n) = Cuessr, usv, tegu)
x(n(v) =(ucsv, usinv, v)

Xu = les2, sar,
Xv= (-usav, ucsu, 8)
E: <Xn,Xn) = 2 + 1

F =y

G: U

IYuxXuIEEGTELEHUT -(XuxXr=
BE,T

Xun= 10, 8, he
Xuv = (- sair, essr, 8]
xw = (Ues50,-Usuir, 8)
e=(N,Xun) = (m) = nar.
f = CN, Xnv) =0

g
=cN,Xw) = (uessi+usiz) =n
sk =E2a =F=up



*n=(esu, sir, 0) x(n(v) =(ucsv, usinv, v)

Rv = F-usax, ucsr,1)
E

= (In,(n) =1, E =0, E = Hn>

1FuxvF = EG -Er = ltn-> (FuxFr =NN

Yuxxv = (smx , -essv,v)
Fun = (0,0,0)

e= cN,Fun) = 0

F= <Fnv> iIFuv = FSair, essx, 3) MUL

Tv = c-ucsv,r usniv, s) 5
=<F,F() =0.

-2

I=g = Tm=Thyu=K.
Sok=E butthey do nothere the same first fundamental
fory


