TENSor CALCULUS [0

10, Mehic
10,1 %ﬁm‘?{%&m PM@Z&/
MJ M/@ L9
EXMBZ%

Breversds af%@ﬂa%

4 . ~ 7} / - 3
2, Xt .-'—' 51 g 2 LGN )1.,/ 11/ ’llni,/_

, 4 ¢ I» ? G f}'
-.5'1" 1141.4 oy, f e d. 0 D VRt Call CAgAAA Ct
e - 5

Swaé&egﬂ /2 /0&0—/@4/'

7 (i /%&5
Sl




Prd‘ﬂ&*é-ﬁfr /‘faﬁzg

‘7'142 exisdence o/ﬂ ww-m/cwaf MW ;Qf'

| Graw latiom ds Z

| 'cha; M - S,oace e,

| Zo gW&ed;farceA S spproe.
 He Ceerirns of space.,

Andved D, Settaro
(‘5av 774?4 D&Ma@ /2 1040 -10%/ (/9?J>




u—ﬁmﬂ é’&fa«%‘ et d 3 e
Mﬁw P Mﬂf av! Fnl
M b Space af aﬂ@:ﬁm /90‘?/%—7‘?‘

A ,Lazzr a—!( Ca-rved-ﬂmo&mg Mo?ars_@ve

| . / .




252

get diegiemes

ée«#ﬁp&m/f&fl@mw//w ,
fa""'e' &

| ‘Me WM e Awfj

e mﬁwV’ c%

- Lefaa Wod@ffwvex

| F /r‘df Exomple.
® (Mejf/‘t& taduced g e 2~ ﬁouﬂ-«émaﬁs a

)‘Ze geaweﬁ-af aﬂ% anbieey Evcl: s,aace)

y/h Euoéoﬁw 3 Ao auqfs/oace cond e

| a fs“”’"p"dce wgeaf’%/c /‘% W&ém@
4 ool !
i

o




IEE

%J\ﬁ & S/Wa" éog/ A o Cﬁmgflﬁa/’z

I
I & a & o
;’ < ayl .)@2-—'5';3_‘}2

| T gtk desivatioes

‘l Sxi SX:{ 9)< ?4-4»_.&

-~ 9#‘) 35
\i y
m%ec"""f 4/%1»6073906 aud@,

” %’?é“fi,%w cordinales o
He antied  Hose dovituiinial
Euclidonn Space Tis Euclide i space
et waterally crduca e folluiy
Lo 2o fprvc%«o/‘ o e M,&/ space
Ve S M pun? Coff M. Do Zay

AR D
)

~

S————



MJMC (onHuced Cra b 25,_4{
dovs valive ( /Odavéé&é W

Y : :
. -::-&-.'—é_-.-': Z BX:'L“ 9)(‘ == ax.. 2
i (agi 5 e o °F " 24

R < o

i d I i A SEws o o
R R A i A A

| o natural aeloc lomar fiald o PPl v
' sabberiart Jolol M indeed,




28 6"

= Sacond Exowple.
( Shraion welie puduced v ap eboslie Mg@w

bg icheczw?;é‘m«f

) o ofe



=

- Em‘d%@%e e%cfo/%e cfe%meZZM
b Frofold : G) il changas HHe Cocalirm
o/eaaf@,fawz (“raisen "hag_eé/f)wfad



Here o He “/‘we%‘
e d/e @Lw ﬁ Q@ map Froves ;

s dim// C MM

. P F=F(E)
Waéma«é W

(P w & WSLWWMJ@ 3 DSPZMMPMOQQJ

X‘f"'('@)!, | JMCJJM'E)J /; (LP? x‘(@)-t-s'@’)

- Given D&.%Mm fo‘ D&‘gwimﬁg

, d’f CW _. .
' %, x o) =, -£ ‘cet) ,

/L/We, %. Cm&fn@& 4 - é/ﬁ%ﬁf@ ﬁ{j()()
%g sf ___cém_,_fi_“__._: ;; -

ﬁ x‘*(@)
Dmp%ﬁ bwr'fiebﬁm




28,y

cs Fablis Ao %aom:yo l/d,—r Vg,— o

does His By miapping Ha ol basss veclord of ©
b He neer distowtod babes oF @. TAs olistodens
cam be a &&M 2 volbume chavgl o aryy cnsitit—
naZion /M;/ méwg,pﬂwz Ko baids vecknh<,
e chauvge on #He amwmd‘iwf betoreom sy
P 4% i ToyZod basts woclod e x o7 ad4 2.4
s disTploon, In fadd

904= 3o () It dx¥ it af/mww&/;ér Ve
wﬁvée%aw %JW&WWMQwa Vzb ' ‘_

2. (4@) dgéc{y"- RN L k) d f)@cféw" £4)

“%%Wwwg@jm% — g,,a o8 c{x"a/xé

’ —‘j’-d gc/xga"x&'—gg?%a/x af("%

S5 I dx® = 5/7£M Teneay,



~ c.e jﬁm
* &%; d&iﬁf‘ %Mﬂc f

d sy =Sy
(b)-. v@éajm@ Z@Q ﬁw@wwz‘oqc«mo@@

o
coerolim ofesgdﬁmj,fafw&% .g,a MS*’W?&,’&:%M

: cwam%ge,za/ﬁé@a/ . Mé}qj;J
 aPHsecas /oﬁ,j% le &:w,
,A %M ﬁag,wfsmce



25, [0

ST v J@W 7/

&Giperz a 'WJ/{C M
g, @ “@wé -




Propesiics ( ot ot il fager
| L T=0f=>" 3 exite a W}"‘P””’i]

&wagum;@@j%)fwff ﬁ W&,@

~~, a W?MQ/@W%W# i
ﬂfz [/&-@L f Mfm

o~ %S/M/os:/im %ﬂ%ﬂm Ao regel remeny

Ha He /vawf C Aaui a/}% tantlf
,@%fa/ﬁa’ws MJM B

&= &%




24 /2.

2"’5; de; - ¢)- "/e €y +€. a’é;kw)

mdeyszmw

e = WEa -Gt ve )

uafmz /2 w%z_ M@%w
Ezmééigw Mwé«f&/oz:%?

MS@Z:.S/ wwﬂ'uﬁ'e%’ = ﬁ
"?/01544'“0% 22 Fno e g art
delerwined by e pateal. degivakves,

e Jip = J,k



24,/3

y; - A » ’
- e d = i ®ewd
—Y&—QLJ{? o= G A

o] : A A - bt 4 4!
s W% )wova L 95 Ve W@ *-?1;"“'@2@&
‘—-Fe‘ &)




RE, 1%

5"3'4 =0
T a)‘fu‘ st

Hoo WM bolireers S
el de Zéuear/&aéa/ MMZW

Wofemduceé 4 %WE
%MM:WM

e m%w:gcammfaﬂaf

| Wewﬂdmﬁ%éé%ﬁ"/
SW . (28.65) for He cottlieion

v Zogwus off o deysralivad
g‘*z) . 7o do Helds 2 M/W(Se;é/‘

e sale of effpcceny

s g—'gwe'" %
W&/%@Méwc/”



25

 Tou Lswmts off hese. o MWM
- codflim by @f@M}w sfmge?é@_%_ -

— GC;'*;L, | é_tf—' e —

gi_ﬁ& Jo 7“&@ wm.e/m_%

of He m%%cfw FHW
L e M@7Wéezﬁz

4% »W)’am W«%

Te0 > WV, e:-7 ¢ = /3%54:/4% ‘e,

- b i + // (e@ &) v . oF T@Z:@z




=&/

a , f"f,g B 2_, ( coordinale éad-l'smgp)

Halt Ko Crists
o B b o

Wdec%.

Bul F'WQ_W. basis one %ad
| | Y
f’kﬁ*“é(f”fﬁﬂ"g,)*ﬁ Coc €

MM%MW /Wéa/ou&%q
D fwe dudex (dandl) d%ﬁféﬂdj q/@f/‘ |
Wﬂ/w Wc MC/W
%ewozafaé.ag,e 'c«*—-"’ﬁ
Wea% M&mw W%é
WG/ w%u&/' Cg¢( %M&g
Wﬂé%&u@dﬁw %MMF'@,@



Z817

., Wemé{é mw%f ’37"-‘-@/5@"’

(Usimg  Top~Toay = g-;e cy;f= e

{

Frig= 57, ﬂj/f'zﬁ) 2l g rfay )

- 2 I

__L(l" £l +W&£’.‘@wjé)

f & PETR N &;’ﬁ_')
‘ (%& *thé“caét)

724510.@ sep ol ) He cwr/f%

m&%ww? arl  dolopratiie ety C
MW M;w% caww/j of Vo basi's

. %s mwf% %/Wﬁ//’%/bw/&w’/”’
5* g%e m,q% M }ermw&r/&l"dé

| bade s, 7 Wcad_ﬂ/
1 ng = def @J J——"L

75 Hocs cao é‘%/éﬁa@ZM d/ﬁ(;f/“%&g



25,/8

One Leas

£ B B

[ o, o Jerrits of - :
AL T 5"@9}? Jet X éwafg;&; (T com l'fm‘mf)

| P ol.baus o Mmﬁ}oﬁ

Wy, -—w“z : (P‘”’*‘""‘rﬂ?'

wrd T &g Cawgr @Xpasdion v S"’“?A‘?

" cadwaction ofcjsba&&vm ab O P;';,,jﬁ

| I Hatease Ho e, gewtvall opure voltona
| c&;e o Ho éua“a‘ﬁuwa/ 7o d(,‘?@,«aqf

/-\ };;;ﬂ’te é‘%ﬂ gaef’ Oon8 [;oned a 6-_0(?_},._%,})'4 d’wff

bed e J)

Y 2
€ =

Bxc
Se W CB’éJQ =&
| P

g Y o ot
glgg‘&“ﬁoﬁ—ﬁ% =

Ton Hal case
oot (O, Ier _ 2,8 “ﬁj
€z g ax&{#g;ﬁ' s
~ z}smq/fécw O e i q%&—,;y

e con Hows Lo calloof £
@MMWM%%@




= / £— £ 2 : : /
5& : 5& ; -é'_r'v P Zéf,J o
o do' e T g

TAeie o P; 4@”‘ %ﬂ W'——

S are. WW




=5 20

e fact Hat
=t g’ (5& Lt L ke ek, ;)

D, gWa’é e E-L ef.wcaifm
@b 12 S ;/ww 6.7 : M.Zj
and Hss Ly rii? Fawl. z’af;;mz% |
explicilly. Heo @2 7 )
Eler-Lagravge B (28.19 4 guide
clears: f we lel #He Jaged locack

geodasic be
xt 9 _ D
p I Ml MiiendiV






