— ‘izéirm O E N e S — e

LDI FFEQENT(A L GrEOMETRY /H\m mpomm }

T

M@mo S}OOML
—_— %C@W”W/PS"K"WC(“
( 1&@‘1&‘2( X”( Wit (As P
a@kﬁq’/\m’\a{ P >

g Smooin meps bohween neifedels I%w&mw Pe %
3{0"' X, Y be &Wnﬂo& fmcvm ol¢ OTmsgvbumﬂQLg p. 12

o cm'\t'h.f‘r\ApM
of—&&mw;gqm m emal m WCSPEO'&WK} ey 7. 13

2 Behoyionr Wt Smeln N
- o a3 o,
% A Imap Yy X — Y 15 bend to'be Smeoth P p

b Whmevin [ e Cw(Y ) o P oY e C&,(X/”Q)

’Smof:}% (P/'Maz\oh
on ¥ N Simeoth 15 who
, 12
Y /[7 v
- LAY
\é L Lo =1 Ay

Simooth 01066 !
e § 0 (\{/ pull ~alk OJ_ ]L e ’IP
N \(‘,\qowu\n% J'tvhaxmm% o K Ohe nowsg X ”

Dk W X —p Y 05 Soid fobe a (Stmoolh ) ol’/}eomor»/bh‘m

) oY s bijQ\VQ (vnd §imooth |
a /]P“_’ iS5 Samooth
Lo(‘\% W 2 X =Y s Stnesin W i 2t ko i’f’&%\

C'/VPO‘Y\ ‘\’W@yc\ng [\-K At &'\V\AJ'\O"’L Yo lotad Ccovelinofz OLLChé}\OhS)




4 Y ( x \ 7! 'S Simooth,
/\-{};(P - CJO o (]_{/\_ o %’ ) thol £éC%C\T/"”2)I
F ! Men Loap = apry
€ C®(x,m)

‘% DLWM‘LJ OO)'C}m Smoolh "MMP_ J’y &a/—»‘m‘koh

‘:‘VVIO\ O(Qé >< . One (o &d“h{




Ua PQ%"%"@% —
! q{r&%
(o), @) (1) iz v (g )
|
T X C (Y, M), 11R) C0X 1)

”‘\ ﬁ‘”‘”\/ %@ ¥
Thes 5 @ A unhon )
<\,Cf/\m% 0 d\/\mﬁwhb /_,_ﬂ__
L/}«W(d on & MKAY{/\W?A?:"OM( q’f’d \9’
a} (Y
One fwds Ihaf o

—

Z [q)-(%; ft{f)ayd (3)/

]

( W[, ) (%)

J=]

Ty, Pm/{{cu(im v, }0( («-9» ) = ? }O(UJ "V)a

u-,ax

il

‘ J

._D_, . E_W.E‘ _E”U i

o 2al 2y oxb oY
.r T

2, g2 J

> 24

X - 3




T ug Pm\,{da Some de bog s Vix =Y

¢ . oardonre Sytm (o' .x™) anound A, € X
lolal Chenf

o - (B',“[j%) avol ol y, € Y
CoVnPMt‘.

( qu[x(ﬁr)/)(%) = QT(§°VC) =

Chein rule

it

<:::j//2& - vdo?

loead  Coov A nnfeg




/wx} T, X T vy Y
Olo
2 o 7 2.(%"’\")2
rok gz U 0J;
N~ .
J
(ﬂ}f%}a y o~
Ji\',’v TR
v 2 7
Th we alse  thede A t) X —o ¥ —> 2
& o — o c\ﬂ( 0( (}'Wi\’)
b d(Eew) = dE-dy o

R a4 l’)@h‘)ﬂ(f}qomovfjhf)hqj
e Inedeis prooﬂ«cf,

,sz"q”x = 2,0

———

%OQ}L\{Iy o } o

[C%oqp)*cv)JC‘h} 0]:. 5 (e(Fet)) = VU(hot)o v )
¢

= w o) (eE) = F(wo0) (1)

= [(ﬁixo v, )Cv)] (4.

XII-5




% EY_%P“{)_E» B VIR RER {(i,o)/:taO}

M

O @f?a |
. (P:?), 0(1],3) q{;zga’z)o(%’?
pro J=phud
CPG ('“O{ZKT) OW’- : g\ d:\( = d}) (05? _ )pgmy’d?
i
R TR A A e
p T
Ai_d (:C@S?’! t-})&k?j ;’. g (g’)
e ] ( ,. P
:%L‘?i‘ﬁm? L 0
: ()
e oG 2 WG 2 o= x 2 4+ 1
[\V% ( ) = &SOBJL- ' > oYy ey Vatey?
2 ) o - %m-*+ w2 = -~y a2
Vi (Z) = -poug2 +p P Y%t

Thes 1o o} comie m aquement with Phe  aimnol ﬂedeF'en
(b, X) (4) = X(fo¥)

A\ ﬁ/ Toke X = 2 | CGD\mPMt'.
op
X =Y

Y 3_)(4) oy ) = 2f 2 4 2f 29
te¥ *(a/’/,v (\C ) 2 2P Y P

=ty ‘\fszcm)”
= 2F e+ 2 sug ). 2 T2 2
I TN

VTt Viey? jLo” —




«2 = -?4 a'\P\ = ?_]L 3_X+?_1£2_Lj
i€ (?P) G =5 CHe¥) = 2o "o o
(2 )=
= of (-pysutr) +?—’£(PCos§p) - 5455«)
X oy~ ?y Ny ._y? . >
-Y o 55& 5y

Lt ws Ahonmine s RYAPNTRING ! Covhpo«/MC@m an well { nicful '”?’mw/

of oF 24 af QY
_— = — - L 2Y
5P TN 2P oy 2p (.{-}} 5’}; ) .,J"b
of o ob o  ob 2y % 27
29 2 2¢  2Y 2% / i
the (5 - 2 G 2
° op P g 7
Wawmave ) =
~ 2
— - P (s >
Y Pou§  pax§ 0y
a 4
A v v
2 = o5 § "?* t G 2 W omel 2 ave uewed
ap 24 oY ‘Bﬁ B? Cohcrd-edr ’
2 - ~poG 2 -(-/OCosgoﬁ as fuean  m iy n Abion §
P v~ 0 NP ’Dy OJ’ 2 vk 2 bk
~Y o® rre 2y

X\-7




4% Th_x Wr%{nj b(mf,a[[( ™

IA M boa (Smeatn ) Mancfold Mm
d\‘sjcgv?u“@‘“
S 4 TM =N L] TaM LM
weM * Fom geak Space af ot

Yo
% bﬁ%ﬁo}“
¥
by
Co{’vw T M = ‘m} T&M
4 bumMOJN X M = (?:x,q)%[ - ot p(} oM
= C@MW e af

% TM amol T™M  aw fmz/fu“m”y ondoted  viln a WWMO(

Swulheze . Af s J—Oats om TM  ( T*M is heafeal St'mf[fv\@/
= (/L( ) [O?. Sy Q/ﬁefv‘\ U[Qf M
‘1% /é { O‘f()b“ Léﬁ(
A
Sebne thelese §of

M nwTM —e M be e  mneAud Pfojed\‘ma ek

Ve e AT ¥

sy VTN 'ode\n%s Z
fo ol ewnd ol v Ty M A —f n
dor 1E M 1? i M ’]/(O‘-.: -t ((L{e{) A /MO(XHZ
Ny odve e fo |
v, St
/‘ oo no .
SR leié‘_)p.—ﬂa (a), &)
(=1 o
My f h I
A B v _ ™~ ;o
A= %(%d\ Ecra!‘)][O{GOL be Comes om adlrs T M RN o §
(;_0 TM lotd Coavdliinde §
v

4 T™M ln be ‘Lspasloq({kd Allawvdng to e %coid &c}\\m{kom; i* 15 (0 emn
Mok (F dat Q (hentaole ok, amd ts 7%%5@[0”5[ fqt M ors Skih,

X11-8




The Moiham \{w{f—’k@%ﬁ " Qre Yead Eé obteane 4
Vo T w(@(lwwm@ Compuh-ham (ondge notafion,

“Fo?fcmm with  Ganclein's Convention ) V= yexy
VY PN TP Coavdlin ~

IER VRS e

S o ‘ Ch'wg,(
bft 2-‘—? = JD{ S?JE E__H_d V‘___ SQC:X)
oA” ?55 oxXT

£~ 0 ‘ : :
= (5 f——? %f (b 1= (")
:XIC
\W 9 9 |
(b/ d) bi" - b’%g—@é N Q@L b%
a >

I AN

- Jlst iék
Cj{){v rCl"uD("}ﬂ/)g

s o5 hly conideut
wilh e pe felion
o} v bb's ag vlleclly
villevs e\.}owwcs

b’ b

}w_ £ Aany

AV AN f"f?i
B4 .
; r

Qs io iy N

Vi gl i
AN i
b /f'wmz.:_,a,{"

Gyt 4 nede

SNy A )
AN {,;y‘/g;(-’ Y




4  The Cm%vh%e_xi% bund &

A Smilay IYE‘QI!LV)’)QV\t (en e devt‘Sed QLar Vh(
C@MW bknd e THM . Cheads ( poan an ot for M)

A&
m* K\ Mokke !
E M dD(I i [&(/ﬂMV\/L‘A{

0[} he M - Coovdkinde J,uut)mh )
rd IR

@ \
— TNy
/:D in acordemce wilh

P ci,vmmﬁ Q]Cgl\'h«‘i\‘o\q

M
= riefp
At X oY Remnic . Co}‘f\m?m/ﬁ Spaces e {}whm\a menfd
Wy [ TWh’aL)Y g hhanscy oting Hicomplis

QJ- P\')ﬂe SPK_C_?_.S 4 57 vmp&ékc
C Mmemifolds) e, reaopiacks of
POS heons  ond  Mmemanta @UL FP@M pedicke ¢ .

T
Sals of
viloa Neg

“'\f Fovnewmbey
< Mok T Qewls [{mk‘mq

wikh ol Sact
AS "32_‘7 Compn L

Xl -lo




Agoin  worlk out e Ko 5 o (%A«CAM

;
boda® = b2t dy
2y’
b —
. %,
(bi) e (b2 ). 2%y, c(br )
23& 214" N/,
/
re!o\/odmi

& .. 3 } .j‘/},- I '// v Lo N “
k { ‘i.d% Y /\‘(_‘_,{ ;‘:_f}\/i /S,:;_ ;//;j/fwf/),_\‘ y / p ¢ ;{/),,;1 VLo Ly )

( Lo L\_("r;\, Vo[ v (¢ V5 Canlfend dom G € )
. ———

Ko QCRQU\ Uhf\f)bs

Cad, b)) > (l:fjb/)
1

<ol thet

s ) —— 0 R

4 Veddeyr kedds  (mobfiom o B(M))  ave The Sooln  Choms

on M G M, e o T TM o M
CCrnnanatal pm\\dln\afh . 1S B Svmeaa P ) Xt Mo T (Smoethn)
, , T M wah Wb JTe X = idy e X@)eTaM

- x £ M) Wooxe M
A hreting Loy (mstaling ¢ At
= 4imoein maésms of TEM j Wi M —rTM
win ol = ((‘l ( T OTEPM > M Cmonel P\ﬁo}(ﬂaﬂ‘\q)

X1 -1




# Tunsor bund les

One G simibnty  defms hesor bimdl &5 suhok
slhons e themsor [olds

7P D) oy M

p
£
(f’r‘? L
)CN) = CQ”J {73' 21:@ dotgﬁ_)
‘T’ ME .. Tal® TyME.. T &?5"06 |
V‘ﬁ\/ \ﬁff;’v \L loed chnk
St Wl A T
hn%gh:‘(};(m)(l\{) CCLJ t T )
R (@m penamts
ﬁ. %W%\k@% rhﬂt\f)ggz '. yn: y({)()
hete ¢ 2 d@:i‘:““ doﬂ% ” Caclein
t Jt-—j? St i p it | J&h&em%/ 4
3¢ _ ar 2y
4 . e . -
J ot 2yt gy e
33 L
Ay 4o
12 &@3- db@rﬁdy !
oy B:j P
B T g .
' Y e 2 ®d5 [
R
L
£y




% é‘z(ﬂwrx[af( : A &w /}’)"K‘,hﬂ(

on M s 4a Shn@@l%e \/C\h,y {\qj O{om«)fy Og[ i
Plodutly on T M , A€ M 5 i eg Sy e

M'x\}t JQ&‘A\Mt (- ealh PGMJ Herme ak

QJ[ «&:60/2 )
/ ‘?\/ \ { = d')[;lej |
T = ié;{:c“@ o=’

ft 7 . -
m:‘;;vszl R ¥ datax’ L Ao dat )
4 Sy bontor
IL
{f ws - Cheac s NowsfermmRen law - i
doca dy =
¢ i 4
. dyfda? = c} o dy“ aad dy [ 1[,3(1@&7
%ﬁ:) Af YK« ag [ H(y(&o}{)
j oY oy obz@dy
a Q\d’”‘”a‘“‘“ o} chvay + doady
oy / ()
- B e dy dy
{M ....... N \; ..........
aDL aOL ( e ts & ticalhom ‘”c}\’l
%/tz(i B{j“?y f )

IR

Once o€ %QJ‘FS wsed Yo Yaks }f:md QDL L@\mp),m‘b&
ey one €ty pofermed etomatically

X~ 14




ﬁ Behawout %L uellor dﬁ'oﬁtjs v ol @z'/jf@&‘w{ ¥ 1.4
wedn Smoalh maps

% %(M)  Nokce Wb m WACJ e Pu\sﬂwgﬁww\no{

a, TH = TN OOL WM —e M
dnes NOT movp e oy J\*dlds o M b VC&WJ\‘O&M om
N, ™ W&\Q Qe WK(A, QU[ Confse, Wy Aumds |
tkmw wltory Yo M & MW wlevy do N ) ?

L}

Cctvmple hd WY is neilha
y St jedive
- y{te) bid, whnf o5 wyavt,
| 5 hof o bve
Y { z - -
:V .Ll {72 . / } “2
b )
2. AR ) = (e i ?
N whith ohe
ot

Vo problemn oncges §f W fs a @'/ﬂ»_@mﬁw
(ap,x ) (§)Co) = X (V)6 = X(¥F)Criy)
f
i\

y 2o
Lo o M = =
€ (N) €m) x= v i)

K
£ A0 0n e ohen bomed | s we A%0)
e palled - batk form Ay é—A/kCM) s fways
6k+:fmci (dor oy ¥ spmolhf . One heay - T

" |
(W W)y (Xe - Xp) 3= 0 () (W X4 - - 4 %p)
e RO

A ‘rf] n_ooa
fam s \ Tv' N
Uiz

C i MT\M‘H‘G\A AUt nds he One gt
i The nz"”awx)




