Q__QC‘I'UrL 49 : Differential 'FamD

'T-o&.d T womt 4 teh you how o Chonye. in purspecsvre

e 5 6-N“3 : S‘b'«t, od T Bamdemantel Thioren 0‘ (5 (cwhes
for e Wieggmls. Te c.\mJn Shwk-‘ by 'Huj ore all
and-ryw;; o' e 'lt  ivfrodmee, Al v Caic..w" Wit UhdVrlve

P L% tmtlv 6d e Wi —Aian yond gausiatiens (remadicie .

f \
\IW Sf:u Lm% f (v )

_‘2’0 s= I—&\n\\ ve tiee Sfuu. Wk beses éij o »
_4;,,,@ Efa, f~g

..Q. C 3 —de'l  veChs LTI, N O {o\ 43' Z,:;’ I My of

-~

P / / \"'LQB"@%‘? nothieg
J

& = J—dem'l vechs SPace  kath  begis {Aaﬁk ““’1‘*“33 .
e, ”{?u‘?w.&:’: - ol A @Qvﬁ e .

= |- Al vecter Seace Wifh  boests ;.‘,..\Ja.\dg.l

0“3»7 A nde = .ﬁ&:f-g adande = ....
W

.n.. 1 k’,‘w— e io}

bfﬂﬁww‘ forms U e R’ Opem St

ﬁ’ (Snnfl\) &Fﬁx\nﬁa( k~form (s & (Cn, vurw-w\nd) 'f'ucﬂ'u-
Sown U +o J)_“. We  wride

w e ().

e AAAAN_

h=e : & O-form i o C"fumertnn flmuer. That 5, N°(U) = C).



.‘L’i‘_’ A |- form we N'V) *rker the foom

W= P(-x'.".;-) dy + a&,q,-\)ob + P\(dsj.‘) de .
};«L’z__z A 2P we ) s 4 foren

© = Plyy) dyads + Blyy.a) dendx + RGay.3) dnndy .
!._‘-:._'_B_z A 3-form we J'f[U) toker the foom

y . 2a |
L 15 caVld Tha &

— |
)
-

—

0= ftx".t) Jnlu\al\&%-.

i a
bt o a

«H.?Q ,’f\_r\f“-\ Hal Q;.
(k- "? com . h@
S =

E xtenive derivasive

TF FeR°W) is & funcw, dafne o Lt df e N'(V) by
af := £, M +-/; dy + 7 ola .
We o Gxtend this 4o ghe dame, ot B wo L) fnar rups
d: ) =" () .

He's how : reguice  thet d be e on The bars veiters

"{? 0 & i ]
1. N = ¥ a
L o, ‘5'& O, dynda ndx, dend W, dxn dy ad 2
f QJ s’ v,}"
ond Tt A be R-lwur
| WY, a ]
5 N faie \m 2 des 4 bdod
re. d(aw+be,) = a dw +bdw, Lh.
. ' e &) E [ '

[\ s‘o-ﬂl“? e rmJ«ﬁ e

‘:'\ f " '\ Segs jJ BD 2 R -9 \F‘" }‘ P
gj"‘ ﬂf'«g A 2 B ‘Oﬁ A A + "ﬁ" A |
'ﬁf‘ Leo M"l-

a(;,,\,,) = df Adx + £ ALaey°
Fro= (o ¢ A e fde) A d



= QC,, de ndw  + {’l:’ ndx + F dtadw
= ~ deendw \,.) "sw.ff;) dns”

- axt\&t:t)
=‘¥+ ai I\&I — {’ Jﬂ' l\"‘ P
i 2= o
A (£ dond) = Hudundy s 5 Aldendgy”®
2 - formn
" .,t Jra&: MlJ + } '-K’{d-pm() 4—{ A;M\ad’
* é’&r&%adﬁ.
3~ form
@luﬁu 4 (2 ~dy re) = 0-)
Now aette that

d
SL(v) — W)
f —df = f dx +{’J., + Rde-
“mb e 30-&’\#‘!' —v‘f = (f-,'ﬁ,,fe) )
‘ d
SL(WY = %),
T dew fQJx) & Ran ~—e+(E>Q 11‘1\&; - :;,!_da Ao\,:z!—
A‘J + .-,,.*Q.-A&)}
+ (R A A"%— + R A,,«i*)
= (Py-O)dywde- ¢ (R Ydeudn + (@ P )kendy

JOPP LI (P.o,R) = (KJ-Q*’ ¥R, Q,- ?5\ ok



() 2 KW
?3‘,4\9\{4 %&tn&g@r&xaka — F“A.X’i\&’t\lt af qaskaf\ &% Ade +Qkad«ah

= dendyade = dir adly ada
- (?&*‘13‘*‘}) &:ll\daj nd 4~

“eattep” i (P = Patqy T
Co ;mm}_ A (PF) =0 buw~s
d(4f) = o |
ookt iy div (wrl(F)) =0 baemo
d(dw) = 0. (we Q'(V))

Tn anh hj«q e frerefor e ded =O.

'TL-. llaw:\-‘id Ctoky fhsrsen

We a‘nda hrov  bhow Ao (wh.,utg A:Hg..y.\ @ -

’ /Iw € "Q'o('ul' r e?f v ((-.u sw "(ﬂ .
£ oxim'nr- m U

r 'EL!;:_}J = .(PU:z .F"') _,H‘) .
o formal diffinne. o puaves
> W J}_‘(U) ; T "1‘8 — _“;D = J e ¢ Qb + RAx
T dnc 4 Gaﬁ* Rés ol Cueve :
o W € le(\)) j T'=,8 ) SPQ :egl&?“')ﬂ“* Qd&nh#l‘z&x“,
V74 vf(\
Py st Qiardns Rinnty oot aufhas



° I:»e&;(U) ) P’?) ‘==>S U==ﬂ -f*..\,&;.
—fdotdn’a)—\' varzpion ¢ N

Witk "9 for the bm-luy oprster , Vit
R > &
N
\.f @ A
3T =)= p-o MW=L =L WIN=31=8

/I.hCMmi Let T bo o (k1) ~dhwensional “objc.u-"t wit1,
o o5 its k-dn"  bownden) ; § 0elW) a k-fne. Then

A =
Fo {
tr

k=0 3

B3 Y e

I t“»“"' 4 & ¢ f o ‘F(f) -£@)
0
[ o5 - a2 %
C EOTS integals

~—————————

1 [fm».m‘h] Gnoith G

bow-*N', (‘“\ Mﬂ:“\ v 5 Y meniferd = \po...,‘l,,,pj )

dncfoce , o :d‘-“\, s fp"\tw&] S 0,



P - P ~Q vﬁ&&.
L'a-l J dw ﬂ : W %

r P, der
,U (R -0 byttt (B Mok L (p0 R)- 82
A (8P ey
Stless Thaoen.
jfuw\(P,Q&) b A
J7w q&@a&u
g rieaey
L=2 Aw w
JP Y= sar
" s 1
¥ don . r)en &S
m'v(? ":’) v L
j[( bl gy e T
YV
“Holugv\ug*'l

Now tonsidar  fle Syqunce o d’s

A-‘ [+ 43 [ dg dz 4?
G R =N =W - o =S N = o
'\\

0ad reah et ded =0

- Bantehd ) )
] IF‘ U iy (Dmnntﬁ' +Hhen 6* =0 = f 1S o ifond .
Thet s ° for ooe-.ﬂ.°(U\, duw=0 = & Ctemiant-

+hs O Jost fha incheelan oF omitont funtrin.):

€ —p € _



@ T{- U is S\'n‘\\) wnaceted C‘l-umui-d")' Yhan 0“4({-:‘) =0
=> g"ﬁ": 'for Ecnu.-f (‘kﬂ. fhor  tzaslenys to-
Jor eV, Adw=0 => we d(N(W).
-
’ Tf‘ U s ').-uanm.u-..&’ &N(ﬁ) =0 = F=o~|§- Lo
S t. Hoa, this  beromes - .ﬁ,,. &EJ)}(U\'
dw =0 =D we AGEN'W).

. F\““t’, Nl Uw  Shew it anj fancti ‘F (s Jv(F)
for Soren F. Hoo f5 muw thet da iS5 saqeekve .

TLA_\TcM- B ot i U s Gaver (Wew 0,1, 1~ Bmmeet)
Hhin l«r(&‘,) =g @,) H k=0,,2,¢3. Ths 5 and
fhe * Pomeard Lumma”, and wels (#) imo whor &

Calld Gaa  &Xact S'-qgmu..

(oovienly, tha fuiloe of “Gothes ¢ (£ cm b wsed

C\Sﬁmrt"(.'ﬁw. h\cjnw d U

ltu(o‘,)

W “solid ke "o U
HH(V): @ | ¥ o “sohd helas
ker () \ " f‘;: 1) )
HllU) R —— ;ﬂ # o
H (U) t‘" (’\o) # 0{- Conntchd L A ponly

o9 U



(,oru\larj % IIF' W E ..Q.uw) hes A =0 3 Y is e clond
kednil obper Y=9), ad [ @ Fo, Han HY(U)E{o).

?_(:_""_ : If— Hk(U)':o, thn dw=0 => w=¢9'2 for Soma
’18&&-' (VA 'TL_ M s implas JY&.)G ‘(Yd“l g’(a‘xz =o/
O  ContapdicHom . U

Ex/ k=2, (= (P\a\“"ﬁ;m) V=Sphoa , ond

. x&,m\& *'2_14-:\6:;,1- za\-:b_
(r"-‘-‘l‘"*') : .

W

We shoved (i effent) fvw =4w. S W(o) {9 //

E\hﬂ)h\;? e bhave don e fejerds fo Wishs dawen shm

0d b Speuy (“metfidt)  opue then O Jbots . (R .
Ta the bt oupe o chesgy T wil g Some applionthey



