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IS dffeventiable at p, amd  d(G-F), = 4G o dF, en Tp(S).

IF F:5 — S is pUﬁ—we,wffa‘aLL ok eveny pe S, we siw'-p‘j
9«««3 F oty Adfevend bl ow Qt .



If F:52S &5 C7 amd bijeciva, then by e function theaom (applied +o
-1 - oo
\_Q_ o‘:ol( o1 On Open set in IRL), ts  Nuverg ﬂ: ‘: Sz — §‘ 'S an/.»o C y

ad F ot osald o e & Otifff'uww,f?lm’sm behveen S, arA S, . T Hug
Carsc S\ O.Mol g‘z Ove saild Le Cl/;‘(’geovwmp(z\.'b to each otle. .

2. If U T o P~ st i RY %,%’M—?lﬁ ore C’c/
oA Si, Seofwe the reywov swhads S = b (xy . qong) @i g e U
Gk Sam b g R ) €RP . ey, than Spoawd S,
ov'e p(;ﬂ(o—w FL\'.C_ + Qac,{« OM, widlh A o(i'f»faow[plm'sws
Givtn by i SIS, defned by Ty, g00y) = (3. hoxy) Voepel,
IV\MA, ‘.‘(' X: u- s\ R “/(/\1 WM&M?.A*{W L(K,\/):(“,V;aLu,V))
A Yy : K= 97_ ¢ e pa«./a,M‘l'\«'m‘h}\« %(u,v) :(u,v, ‘t\Cu,V)),
e JoFeox : U—D U 75 glen by 97T ex (W)= ),

— —

Ao & W= VX, + Vax, at p= X(uv), Thea
(8F), w) = TL R\ _(1 o
P w) = Vi \2“ <V, \2\/ aF 3(&&,\/) " ‘DLCW( ( = )

26, 28 )7 \o
2w PAY



Vector £iedds  on mf)uﬁu Suvkaces

Da{iv»ﬁ' (ow . A \ectey J};(&A o a V'w‘)uﬁa,r SM{-}AL& S
15 R Ny ot  assoccates P gack Poiwf PeS
g\ ‘WV\-X(M vecty  wip) € T\’ (5.

Q%. The Ve_(,oc'.—hj 4 wind ow Bartlh Acdines a
Vickw Adld o the Suvfoce of  Eavtla

<4 - T4 S & Al Aorus ‘Jo.waw\chf(ud by
%(0,6)= ( (24 cosdIcose, (24cos¥) sinb, sing)

ond  Fv p=%06.9) we Oefine /!N
wip) = §ﬁeT‘,cs) , v

han w Mefimes a vethw Ldd on S -
2A. If N denstes o vnmis viovual veebs 4o T (8) WpeS
laow N % not a veehy RdAd »~ S



ot S be o Vz%\QM QwW(aCA/ Pe C, and w bhe a veet *(:\'a-«u oS,
Ne Sam the vechsy {1210( W s okfﬂfewq,wﬂa\yh ok p

£ Wlkm) = Qlarr X+ bluvy X, whee & and b an
oh{fewaud‘falo(g Aunctions of (wv) wear L‘—‘(p), amd X (w,v) s Oy
(ocal povamevization  of S pwor p. (T does wot watity whitk
Loesd paranaetyiza fiov 15 waed; 1 Al Coeffrients @ and b
vy th{{-uud'[od,u W oL paramabvizafion ,  than o A tha
C/oszfdwﬁ v ofles Paxam*ﬁzaﬁmg) Si\M’\\M\':), e Vactn &\&A

v s osadd N be C” o am opew 528 U en S, Z{—

Wxtuvy) = Qlavd Xy + by Xy vl &, b ave C7 ’G'mc:ﬁms o~ WL

{”‘\ The veehy fdd %o on the Torws povamehvized by

x(e,9) = ( (24 cosd)coso, (2¢cosd) sinb, 5im¢)
o e VV'QVZO‘AS PO\‘}Q S Cao o~ 4l -
Torus . w



Evme\?’(J-' Let o= (0:0,1) andl S=(0,0,~1) be ¥ Movth and gouth Poles
of  the Sphee = (i) xFyE =l xR C\3S
omnd Y: IR™=> T\INY be paroumetrizations ‘73 slzrqoz‘r)m(,l,m PV")@C"““S
Xy = (B, Dol SEEYY o= (2, B T

PRV T IO “'ﬁ"'(i/ W%, 1435y "

W¥, luv) €V X (uv) § p=2(un)

Is e vechy ffld wip)= - %1
AVIQWW . W/CS'. Tn&_,u)\' \.f S(u,v):: ;:‘;’:—\/_7’ O.V\J Vl(u,v):: ::v{;,_ :(w (wv) € ”21 \%,o) 5)

then t[(%(uvs,vl(u,w)zz(u,v) WV (u) ER\ (0,05, So om S"\W,S'sl hain vile gives

2% 29

L R
L. 2u :3’5 ?* 2. whee He veckvs on e Qftr Wand side ave
12"'V = —__ \3‘2 t )v 3'1

2V

evalated ot (w,v), and the \/zc.fws m e gt oue aaluated at

2% _2q _ Viu 2 uv .
Glum), Cw ™). Sine 0= v (u’av‘) -;\7" 5% = T (WY this sl
(uiu +VL)‘L‘(U,V) _— = -‘:;__:1. 3‘; u.'l’\,‘b 5,"1 = (‘; &g 4 .'l 1;1)\3(;(“ \’);"I‘“uV)) )
Hence wipd= - (§ g v 1 &1) " op=Y () 3(—ur Some (3m)eR “\{1o,0)Y.

The Same Tolds ax p= Y (0.0)= S Hemee w is C om S \4NY.



Remark o viotations,  Tn move adwnmwd cownes, HF X U2 20ES s a Lol
PMaw\ei-y(-cM-Cm of & Swrfrct S, thew the vechr —F»'do(s X ond
v 0Ore  often  writken as = and 2 witheut explicet reference 1o X
This wotodtion is chosen , becawse W £ s & fudion defied o XW,
Hw Sor p=X@) Wi aell, we hae %f(z“)z %%C&D ou~d
eU;-P(zv) = %’5“’*7 ¢ whare Fluv):i= £t W), Offen people 2uven
Aty F with £, ond write A‘F? (x.)= ;‘—i‘a) p clﬂ,(x.v)= f—f(w.
Hence b‘é iMnhifying  the  vechy flelhe %, ank X, Wit Hw
At chonal  Abrivatives 1’(w..a A, p—u’y& Wagl2d 5% and 3, o x, and X,
This (¢ Somatimes Convenmient : e.4. we SGw Yhat £ X(u,v) = ¥(%,v)

Where By ore naplicit funckions o woand v defined by T
tquating,  the s I T oty The Same equalihy
x = 2 h,,’;_*g;,l' {zﬁiaﬁ@

vaCtoy (:\LQAS Con be ¥tz e 3 hew nofafion as
WL\ZCL\ vs :)us’r Ha GL\A.'« YquL " cl«u?ul varalles (u,V)H(§(\c,v),yz(u,v>) ‘



Mov-a— M' SwPPoSQ X:WUW— z(u)gg‘ amﬂ( g: \/-—3\3(\/) QS-,, ove
Qocet FM@.WMzocﬁms 4 T.Mbmﬂw W—qus S| anA Sz \r-%‘,,ecﬁw.(:).
'[»-F F : }S(M)"’ g(\/) s A‘ﬂ:‘ﬂw’\'(“\’u wf\al (w,vY Oove c,ocvo\'mod'eo oW U\/
(3, Vl) ove Coovdinates on V, Ahen Wn‘lﬂmﬁd (3w, 1w vI)= Y o T o X(un),

P
e %A‘F( ) . 23‘00:’54' ’anw—vl whenever P-X(a) OW\A ael.

= 5 21y 2
(=) 2(&);4—%(@

\&j LW“B we YL Gney AF (& +[§5—v) 3\:~ Mﬁ) OL— +@" eT(s)
»sz I S = ﬁ(xu,,z) Z;:'-k 2; ;— c l‘j and S1= €= S(X/tj 2): X%q9%z __.15
’“«,Q,V\ ‘EUY \- S\“"S; %\VQ,M 173 F(f/‘jt‘z)— ;, 4'/ 5? &.\/\A P ("IO,S)CS
We Ay VM&VMHMu W%‘Nspwlzwodi °’S— P ot F(p): (0,0, 1) ),:,
X(wv)=(w,v, 5]‘—‘"‘;7»'%» ) 1 1(31)" (?q W‘lt)‘ m which caae
2 | ot
:3;"‘:"5(“"’): (-37‘ i)’ 4° ‘JFP( '*(szv> = .} as %9_'11 "Q'AFP(d'P"’)=(§%,°>
Cavion: We dafined what T vatans v veckn fadds to be
A‘gﬂ:efq,vd'io»\pb ) Lk we Voren'r discesse 4 Ihow 4o &{‘% veudiabe

o &1?{&(@»\‘\‘1.&\;&2 vectsy “:LQ-QA (, Move v Cown ...






