MkH\mJ\‘LJ- Phjs\‘sr
Me":r;c SJ:‘MLES Seul \{,mq-f-, 2009

A m{mcc ;}aa.u, oG g Sa.t X wokh o d.'sf:mu, J-‘Xt){ — HE._z’

sweh that
A(xf'Z] ] J("f'ﬂl 1 J(U:e) ‘I'.'.r‘-'auj.ﬂn. mjd?

J[X,‘J) z ::.,('J,X)
dix,y) 0 (= z2 =Y

We'ld afuujs assume thet X s 9 i the 3 tawdacd '{:.of;rfojy

jweo(. bj D])em ’oaﬂ:

'J_E_f: A Scju&-ﬁ-&. 769,76.,‘.1’.,.,.... l-m X L5 oa CM;%}I{ S'é;fu!-ut-(_ :'f',

. Mj €vo, thew & an N 5wk thet J[x;,x,-}{g S ian N

Jef‘ A m“‘a.lL S})M-c. 5 Cownm f:c Ef Mj Cmalj S 9 e te

annv-l:j&f %.f a ﬂw..i

i§ Comlimaons and E:‘,jc'wu s, thee 5 @ §>0 sk khot

A(X,xr)<.§' = cl(frxj, fix') ) € €.

.c'_e__fl Cméi'\muaow)' X‘—Jc'—;X &3 & _C_a..__éwb!fm Mo}é/éh:jf ,'_7[

J(:F(XJJF{’(‘J)\( J(xax()'K Fen e 'thuaé Of k{4

T]‘]em.m: A Cmi‘:fwou:r Jr'.t-.Mc.‘l‘lw\ wr QO m/,ugt M‘L&L .s‘};a.c.e..

¢S Wu:[:mp:] CWJﬁMhM P ’-PM-‘{:'- Hmwmk,

—

M: A le‘la.ucf.'m r-mu};/).,'uj Jﬂa: o wmju.e. :g'.{eo( }:o.’«.f g
M. M wa k =



M theraa v L ?hjsv “r
—rj }7'@'& A /&.uy}‘lw}‘ Cunl Yousred j 1Aty

qubj "f" R MJ\'MW‘S

R;Mawvn I‘V\.‘ELTM%I‘T—/\.
=z </

'L . r' r"
Bih. e B E e et Vel b s 0,

l. - “g r‘ ....p-
Jo = (YY\MC( cti r{\ the 3 el us "f Teiot, *
(o, =)

L

L B
— |

I(r,\(‘”... \ ? __2; [nh ’Iﬂ;_l ‘?(PC }
(ze
Hor My w6 S w th f('?ﬁ'ﬁ—‘o

Lo jl,.n,.)... Sk oh CMO{‘] seju&..u. o R > hes af.,;...‘ll

b

= S §ixd dx
Cab?)

Eua&n-}h(‘/w Ejmw’km J = r(-fit)\ ?ic.m;[; ‘bl)ef_,%

fre

folt) = §e2)
32 tt)'ftew SF (f, 00} dy

£ . : f o) + SF“ (21 ds

- e £ has & et it
L C&u.p-j bepuiste ;‘;“"‘”"‘j t /
wt Flo),

Sy Loplewr Epeut N et )

;F Man ke v ?.wt_eﬂ'cf

ol

Cm\}&ajwu. ®




Diffewhicd Tobolegy = @

As a WM'%%:).QL'L; &Mﬂt/&v CJC«L]’ L -H-)g ,&JA{ Q[NL“.{
WA L\ﬂw{ ‘Lh«-n. (P "l:"\-l. Corase b W"La.‘h JQCS'

c“:x“\l'f WLl

,Qb.* £(X1Ah3-chx)

Ao A
Setbmj T A j‘-') YJemLJe«,‘f.lj Xkl ok ke heth
to];:y&‘j;ci Sl:mu-s sl resk Fante e sucil vuchn sf‘-\a.uﬁ‘.

fowd\ S}\ows ‘de.;f 4:XxX 22X and - RxX—=2 X ae
ij‘.m{ to be M/j\muwf)‘tkw S st have Lhe Shidiid

e
Ob:)p_(_-ts'. R"*- %M{LJCP\-CJ\..\“;’;“ as Ca é}
Mub“rwi‘-' Cm‘bmwf qu--c.!"'bhf
X e XY —> Y X— X& Y e——Y
T
N 2P (:F{i),JH?) S5 St 4 ac+j X =Y ¢ o

\‘)t_]c -flj Onte Lo‘H\ C-m}fmwi‘

ey e SRR e =

@ .jc=X‘&Y—"2Jc_wl~.;F fﬁjl"" FUHHY pand .FJ:?fo(;,.y) '
Bt o tont$iv GED x,9, {d g b thet £ o £ /

&h\‘!'l'wwa ;
e o




SIRY e -

Ief :
j&m« }(x) =ij é=> Fu:ﬁfj ‘B: J%A“M.is o 'Ba 'Lio

¥ a

€
frgstc By,
fis) sFeda L
¢S ConNuucs”

<Y %i——-’r{j g

_r)'\;d‘ |"\G.$ ‘LJ‘IL a__clum‘]l_g._jc thﬂ-i JQ\.\. AM‘E W!-‘-'L “S,E‘uﬁv\jwjr'

@wj v
LE*\M;{'S one. *ww._f]M. -

i) bmen o JEea & i o if Bl e
{ 9 i XA “jr f 2=a j“j! i e Contirmmons,

Su.}:-})ore. ,2\,'... Fix) =j § ,Q,“ fix) =J{

x-a X-a

=) j=3’._
’?moof, IJC j#j’J S Lo Y es erc[uff) c}wof{. (}'Bj-j‘) (ﬁﬁ’ 0,

=> 5"[(}] 2 {‘13 3 J)o"Hﬂ. o)aeh o d c,é’o_s"e.;( (}b-eCm:r'l’. X i HMIJ‘. ]

=& ./
Bagh. Tf - gfore) | fagiolnt, s D G agdu - YiE,
iy A X4
Pror+
Fexy of X #E & {,jUJEf X7 a fIx)+ 900 F xfa
z .
{~ j iF. xX= Q& & i{ ¥ ® i U‘*E ;J‘sz

L$&w$Munﬁ..”




Fo.:.{: i XA(LimmFWM avel Lo TOi=9-

A~ a

the Ao J(Jlfw j(,ﬂw ;’-‘(xl

X2a X~ e

J{F%y) uf Ak

Ltey i HES {
Eﬁf' 3°{ J ifxea et glg] ¥ XS

o Bo g (o) = giy).

xX=a

H»?_EC, Le,{: ’Z‘.)ﬂe. aMmale /moﬁw{iff ::9(7 cm%wm aCMu‘thM—f
CL um thﬁ‘dwk Lﬁjbu_

o$ C‘Mkmc’ni i

Bk s Fix=2 Y

. Fx+xh) - Fix)
P
d& (= - -

oY Anow '\/.;bﬁﬁ Jt—‘ﬁw{«[.

<=7 ) Fx(}i\-\) o5 cmll'fwvow‘ &aﬂ he X wL-bue.

f(xn.hl;ﬂ_x) f9 5.8
F;(AJ\)E A

df, () fa=o

(9 df, (ah) = a df.(h).

?_a-g_% Q4057 ;F[x-!-lh)-—«fo) b Anog
Fo b ke, ak) 2/ a
fo(WLU ’f’l= 5

;LH Q-.‘" Fx(l/ﬂ.) Ql'\) (3 ] ﬁvuk'bmu\.f. :.’) b.j "i:}«e_ 'yyu..‘.;ue_wg'.r‘
olesle JE lahis a dilk].

-5 =



(b) d(f19) = df; +dy,

Pased. A Fuld.h) # Gu (hh) & b Wimplees . mealbiet

(X $Ah) = §(x)
G O s {j TIln i A ve

:JJ*LM 3 36 .4

(e) If fX—)]R_ has & mimiimnnt ot € X} JCF.,.."D-
Tt

e f.{:(m‘#lk‘;“f(w) .‘{ o } 5. 6

o A Fase

= df (k) 30 fu M heX = df.. =0,/

(4) The chatw vale ¢ Lt ¥ Fz-Y 3_9 ?Z-.)

(y4dk)- F 3
Gy (Ak) = 2 A Jez) i
de{k) 20

13k A, Fx()\'k) ;L M?L'wo'vz' Fer Mj x € X: J € Y
LK B A, Cj (Aik)

S i Aih N G LGB lNBT )T o

< {j(,ccx).).gﬁ‘()\,h”—j(fm) oo % in
A

% 2

d3,,., (Fx (b)) g

b Bl A, vl

. e



_H\e ciﬁa.;ﬂ Raks i ‘U‘\e. ‘Hma-z Ehat e lee s {:1\& c}Hbm‘M

L:“‘\:V a gmctw‘

‘f j ’Po'-m‘}tel, POJ-,
X‘ v Kwh it Nned
( ‘X \ ) (\(i Y 5 ( 7—-2-.] Z ) 'hbtn!‘J“-‘-l ke f}:;u»’
N df, \ d3y : .
e \( —) Z Rewl Huik ttiwt"“-wg

X u/ Mu£w g}:n..us"

Th:s iLs c,,,,u)u}. ‘L‘.}‘M "‘L‘Mjw‘i‘ .s/?uu- ]ch_%bu ! :l-'w AD KTk WLMLL_
"\Anu ln.m m"a}:m‘b SV

£
Debimibuns ¢ Suhose RS R oo diffowhoble of x € R

e s e (R R bt

e ta beli> & "
ES’AJ}Q.S'\'F a'F (TR. )

dy: (ab, ) > b

‘J'Z'- tak €)-- £
5 A = (g—f)x dx + @f)x ) ¢ (;%L ke

C‘eﬁ-w_g PMLJ Je'u\',‘\)‘a.‘}:s'u-e-'s" ;




% TI')E. Imm-rc. :QM.L,LPM ’tLﬁmW .

S'W'wotl"' X L Y S & .ﬁol«i &lfpﬂuwl?th?m df& 'XE)( .\C']o

JF); ¢S Oan EMF[«,{MM-

h-]_l'\:f < a :‘/u‘L &/LW—M ’ accmM:] £'f G\w:Mhu‘w - Pa%a.ckl "
:.l'.‘. u\.{w&‘fj o5 vac-s"ﬁ-—e e 4:'{\.9. 'L’waj e']c W—-m —r['\.e. }7“,#;—
M Al CL)—"

W e ¢

Lmwesi TE smooth X— Y har df, o the Fis

/Eala,,ﬂﬂj o s.y{' L S 'lblm')%

—Pfu.ﬁ. S %P det (dfc) s enndrmanns ( berunre # ir

—y

Crnasth bnd &t T %m«f\, dfx is &7 o soe of)(,.,\ Sax
Suppre that £ Aisle o be 41 mtiny B €O D

Fo e, 'Bf, Fly) = F(z) Fov swme Yy, 2 E?:J y#z

— T * L har a smikicen mrooe the

Lioe 2 - Y.

D df,., (4-1) =°

B

= o,<£..... (s amet v FE,

= -.'Fi.s' a .Qowﬁ ‘!)\Mu. LJ\M




.C!.E-'f: A ‘Fhmc.‘,:.im ]R"”'.i;, R s s wmooth "f ‘.é A“--" Cﬁh'ﬂ:'Moua'

Pm‘{:.uﬂ Jeu’,—u-o\b'wf o:f q,@.ﬂ cnden S,

clef'i Sﬂmu. JCI'A.- @"‘;—"Rqﬁ

—

™ f LN
C_lf:i: I}. Aasq_suguiof 'RJ A"""“’R e S'\mooftl-l_ 13(.,

oo tach %€ A; thew is am °f2€~\ UGy CA and & smosth
f‘r’v\n.\‘_y F:L?,, — RM wl\q.LL\.. wideEf "W\'t}'!. JC Cr A‘

9'_2_1_[ : A fma.}a X ":E" Y ) X .C IR%J ¥ C IR.'“ (s & Js'{famw}aka‘m

F fise e Bt vy aw/;k:m 20 heaa Lo!:!'\- P £ ae

S"n-\aafl'l-.

EJ__!;.f-' A subset MC RKZJ A rm-c[:"memr.'maf mmfd'{fz

f each 2 va M has ofge-u.. MJHLmhmi Lﬁ'x cC M
'Lul'\i(,"l Ry c[ilcfedw\m.f{)kc 1!'.0’ an open .su.é.sczz 01[ TE%

Mc RS

: - L %
o z_‘_/i.ffemu/)frmlm O @

c R
C=>
Aut ( R ) fmf&.
ez folil
eJ (3
i WL\J ?



j)o‘- (x,y) > x, * e (X,J;-Xzi)

X }'—D(?C,-Jl—-xz ) CL')C‘FCJ\Mn}L\iS‘MJ,

j<~>'- (x,Y)— %,

aans (Naira g, 7 (Jt-j?-',‘j\
g Xo: (KyerY, Y- (-9, 4 )

S i L - vuast, h L e v |5 of t‘.mermc,Jlfmj wias Sl e

Tamcjwﬁ S}ouc.cj

x
@&Mcﬁ{“ TM e Ta (dde)
/’

ol
JDeR”
Thar o Lmolb\’uﬁwm M iccﬁ&wk,u;m £y o
claset  helduas .

% 4 &«
%

\
ol € == c.g/ \(3
CZ é)u T W Y
Ly JOQ‘.',,; W



AS uswfﬂ) w e |'\0w<- a c,u.{:ej(,w}

C9Ljet..E!: M%w’

Mupbismat: Samsobh fumchivns mE W

Ginntmn M—i—?I\JJ MERS K ER n pwwnse hlhiy we sk
e b
:‘C}&,‘".‘ TMI'__:’TNJ J-aaf'“,).

ok
Lah o= JF;ITM whew Fiw — R st

Pk Ehot txtends § ibr WCR™

F 2

\W > R R — R
d 8-
| el
g — U g~ — R
§'s oo d (@eFed)d

=) Iw(de) C T—’M(J(g")

=7 AFx is v;«c/e//éwa{e«w‘f of the c}ns-'u. oj: ﬁx&”‘““m of f.

e e G




b ks walls 5% ng

N T

™
o

g e

— 13~

x\.____-qja——-*v":

(ﬁ'xCMCIRK
&jcwcﬁa
&%C?Cfﬁm



T"\ura wWe \Mmﬂ o ‘I:_WJM rt)a-cx- Q-‘.-..rzjw\,

£ i
(M2} —— (N,y) —— (P2

i i ‘
- dfx d3, i
TMX SR TNJ e 2 TPZ‘

'\NL\ALL 31'\*&5 u&.s‘ﬁa{:ﬁc«.ﬁw A.ea—-w&c'o\
= ]V“W“Mr with L'F\CM i ratan STy L‘dwv-‘h\-ﬂf he

;\w{ofﬁt.

£

M —_— [VF Jf‘x (s @ J?e LS
QT - T @ e E ﬂowﬁej s
£
G — (%8 =2y £ ‘Q‘Jﬁ‘j coV,
RRSJ‘V\' Vaﬁuts‘*

G'M M;‘:—’N)

ZEM is o r‘egwﬂw\. to:dt f Jf,, s efn.'

Y EN & o peguln vabit if §T[9T e ol g by,

3£l\fi.sa e Bl velee :f jisw'{‘rtjw&.—..,

_]3-.



f?\:m!}&?

L. (x,y,2) > ¥y -2 R’—= R

J§ = axdx saydy-22d2

220 [RI or the wﬁj tm'l[s..../(’ WZ«-C

$he a....j nmm.fjw&- j:-",.fi.

(0,0,0)¢ R ¢s

f-l[C] c,kamjzr ‘l:.ofa:ﬁojj Ve A jo-es -L)wwjk
1 ek vae! $71ET is amsthin memdrbel

v Jesy =0,

PE jwa-fj b & oy

——

- 14 -



\re'S- Su}:l:mi‘c M if aw am = Mrnean 3~ el Nreas, w) N
(¢ m-cummﬁwwaL) Bl S’Wteﬁ‘}:lv Mi’P N s h.u: J,‘fx eﬁ;c

x
" R
M. 2 K (df. ) U
— o
N = A i
F A (;CK): x 1 &k w R“-“ I'\u.f ‘JFx et
,B'j ‘Hﬁ-&. [URVE N 3 ‘JC-M/&‘W ‘{:L-l-wlwvuJ F ir ,zewﬂj a %%M/&M

=k fﬁlfj] — Yx B e e A‘f/ﬁmm{&&nﬂ

= JC-’[j] (s am bﬂ-m&-ol.c‘mwﬂ"wa_@ ngm,(;d,{ ,1f M.

Exm&= Prng2)—> S ke 8 L
2 g sf"[ﬂ AP -
fxam;t&: PadtR™Y, ke set of mxm mahier s
bhe bl R The subpung of irsmbicr
¢S J;wm Lj

ST
i) = $[1] &0 o subwai Rl of Enuf R™),
Thys A,QS\Y o Lie Gn.;ui;

-5 -



