£0 . prelude
@ What  can be f«\f&amjei sver o maifeld ¢ funetion <

~

bhete is Gireen / Stokes themem € Cintegraction by parts)

‘f V‘ML\ g X 5 J{;t‘wmfn el len be. Végqr otaoe as a \Dﬂ\‘[i;\@_m/ —qué’f’ﬂfv\-
- IQA)L IIZZKIRS . L\X,\/\, WY s A‘Q,CZ_’JL \}r 1,(9]
| { |

Becides %~]¢‘ucaﬁ%, Tt also \\a.t't'&rm‘ﬁvé.r,“
det (s wy =—dek (W) = — det (W v) =---
2 gives  the  volume of  the paralleleprped.  spanned ‘»3 WV
2" veeal] det ceminant £ 2R minor B2 1R B wv s et [“‘ V‘I
* TL i a oxl,‘t’efnact'z\/a Lilinean~ ——F\,(»L(;(-rw\_
* ogives the areoo «sf the_ ‘PMUL(O%WJVL_ Qmaw«m ot the xgﬁf(a'u-)

2 \—{call c/lfLemgL ag VMQLLQ, ,EWWML% Bremonn (or L&Lﬁgm)
yogoy St 4( 4%” ookt T tepel
— - A Qe L
) SRS

/

- = S)j[’(gm) [M[%&‘ dx' - k"

T some lincar cdae?:m
[ 2R w-dd  vecton spate. over IR
Let's wse  the notation i éeoww:b-a: Rt Cfi:}zzl nL’t o basiz a—P \vA
V= § Zassg | ﬁxefﬁ{f
" ) sealar ot 5& ’ﬁ"bﬁa’n
YN 5&63&( be the dual Lasw of y*

s

9° Qo S xUn xS — R s Sad B le mdt ~lumear # Tt & lincar in

n cac a@umt,

he S(Vi-, agf’%,~~~ ) = A SUR G ) +S<W,»-fn7&-,—--)

= jk(\}x):{jwtt\—{iv\éaw f‘QAVLuHcMSé B o vetkor g‘?a& s‘? dwn = n"

I)C I’UQLS o ‘QL[,OWJ‘& L?A(fs’ N sz)g) - ® Ob&_‘a:
o (e obd) (G FRa) = S0 %
e T
e Toogeenl L f S omdti-laca, donctis o 2V x |7

g N Wlt?'(lhar _G""l(,?f’lMS on \\E‘:_\r:‘;-/—*_:\j‘
= L
= LSQ S)(W,»-,V&,V‘M,'n, UE.,.JL) = S(‘ff, ~- \)1) . g,( VEH,"‘,\/\k-rg,)



T VTl o e B

> \/*<£ l,&t

g?wﬂlar \6 A

3" Jebn s Denste by N e TV e altermative ones
w (=

'E}Y‘ Gxna_

|1

2

k
k=3

A :Pr*o( : V ! IR OQLQEWLLC’Q Lat (:Fj(b( DI AT (-3[(‘\/ ))
kii @ Dn Terwmg °]C bagts and  dAwal s
L3*3= WSEES& S]C L_DCJ

M@V\{R_‘b‘vcl
TR < T
éb Ao fwed La» (‘&%5)(\@ =) = S(-ﬁm,-—», ﬁ\r@)

(k) (S §'S )= FCSes)

. ranmel
NG GLL
N WO vy~ = S g
R~ .
) VLV €V and It&é $T kS
Se T WY bt aeS) e NN dofimed by,
(LQ;t(S) i, —, \ﬂ‘) = L Z_ Qg“é S( \J;(,_) T \f;(kJ)
l(! 668,“L ’

LQ) + L —ewen ?MMufm‘tl\Ofb
Sjmw@@camf —L todd  permutation

ale(s) (v = = (Sonm- Swsw)

ot (8 (v va vy < LSty + SOEVLR « S U&V‘s,\ﬂ))
—S(LG By — S(VaR®) — S (VaW,13)

ﬁ"“_[ﬁ /\k(\/*‘) s oo vedker é[m.uz_ uF dim = (;)

¥ dobe (medge gedit) A we NN wd o e NV

Dedme. wan € NS ) L&) 0t !
o ey

Q’Q*CUO@’Z)

wigt

we AW g e Nv), se NNOUT)

WA = ey ew
) ooy '\(—WZ) = % Lo~ )

W) (wwpﬂe = uA(fz«&) = %T_%‘%L d&(w@{@&)
P (omly check e logt o the fort tw we eacier) Dl divesd
caim * ol aks o NVT) as the sdentity (o hargis) T hou tha &
v i (S) =0 o ot (S©s)T o= 4(SeS) covtedio

Ak (wey ® o) = aQ%Ca,Qx(w'@)z)@G)

STV L SeT VY with it (B)=o

l.-’/'/ 7 ‘ G = é\ & & Sk_rg { & ( !ﬁ-ré) = lcqré} —ﬂ,, a‘-‘— L '——'“QE g S% G= Sk
‘\ Bé— a%dm S = U osets d€ G = U G ¥
\ |

subgrp

B e NSt

/" ~— Gl
) dt (S ®»S) (v, -

( —
UT‘*\') = — (G = - -
Sy %Mz%@n(ms)tv;gm,, s V)

G \S;q-g_ g



Fx 7 tmcider sp@(S®S) (Vo -, Vg
e ) 4e i &é ) @ow. CRIC) Wy = Vrfg})
\ = ;Sg"‘(}) [.g © S) ( "Oam : “"ng_ Wgckw_ T wg(k-r!&))
3 ﬁ (\:«A bg_ DﬁL'F -olﬁ
= ZQ Sgn g S CWg(u‘ " awauq S (Wi Wepp ) ® ad
S0 ewme (D)= o
N 22
S ot = alg MLWW) =0
= o4 (twng—od&(waz))Ea)Do
he. ot (Weseb) = alk(alt (WB D D)
Henw  lwepep = bl o0 (ways o)
(ket)) wd olt(wor28)
w)! 7
- Gl T e (aron o) sy
gp ¢ (sibra kione &1\16/\ a_y.g_ = \/ ) Ch«o[ S e /\kt\[%)
Sy, - - —) « \[ - <\/ — = = sl c«ﬂ_‘f‘&rma‘ffwc_
, k- Denste. Tt La: LVS < /\kq(\/\‘)
b&,S\S ’F\V\l’ /\ktyf_) { {LKZ',L-- - OL)sz‘} _ ~ N ot e _JS
;RL“) | -
ea (Sad) s S0 = i ol (K048 (g, 1)
S | 2 ' 2y, 2 3
i = % —1[—" ((CLK‘?’\K )(-35,:5,5;\3() _ (dx'® Ax )(axfgaxa))
— iR d! = S ss-SEsT = 01 @lhe(ry
J -7 (G-&)= (=1
° sthew WAIR,

Tn genen), (b <dx™ (S S =1

eq. A" ) = IR, Cdda 2 ds™>

dxla

Tj: (E?i,“"'aé\k) 12 an even P@’mwfah}n ‘]F (<L -, Ar)

T ddy VL smouth

O Smooth

_‘,‘AX‘“E\/;&--KV‘—@R‘L 2
LVEI - - \/u) — t)(?rm ‘VL-M \n '{'EA’W\S &{ “%-E_ IoaKB {%3
ond caleulade the  determimant
e o d [poss)él& with (smndag’[)

k- ](er, o M s An &Ssém&«t | /\K(«—I;*M> s

and 3 Smeodlh. . the cemge 6JC covyd trate

Jseussion

% (UM/K) o @‘“'FWW\ ’Z S

Z D<«:-~ xix) dae dy =

A< SRy



By (V.Y ot s R Lyt g
Ié‘ 3 - G g1 dr
real] RT—s®R ) GR:ER — KR = LR
) X s Yo Qiven g 2t . the A;QCVQ,,BWOJ G-F ~the_ map,

n (mEY 2R e R & @RY
Z%%a bt 1 dg
7 2 Sy
Hence @f;--giém dyFa-- aO{CT@k = g (gtx)) 2}\4 2&“ Qi)&,x.ﬂ,\&«k

—

éﬁt orvler ,j? AL i_ﬁ)
2g R R
() boo (X %, e x) = (g o o)
dy' = dx? do!ady e A= = dudndi®
2 = 2 2 )
%= ax! ig‘wt(y?: dx ol 2 dxRAx
4= A+ A A dw’ = dEld o x Sdadadx®

Vmle  gometimee  we will wate K' ) M« 5 ) ¥ i

R van \\
g i Fasesn = C s

= (% 5,00) A Menelid®
He exterior oleadﬂdﬂve. B
QO cl,evgif\ T e = N vu._“t,'mm.\%( O{Q_M afwod:ur CL Q (M) — l<+l )

Len &
whisdh T Cowr dmate T2 Given L U cmonth b frng

A \2\0(4]-* '?zx_(x) A’KA\!A" AO{XA\{&> s:iﬂ "\K
Demora. 5 d To well —oldwed,
w) cl,2 R QKUVU — Qlf‘kl(fu\) 2 Udenti C@JJLQ% 2erD
%ﬂn@
Q=4S S 4 E%%\ L3
Q SK&K+NL&K*M3M3} ) 08N\ L TS
E Bl JK”‘A(@ 0()Q+ ﬂs”‘x ,\A)&ak Laxa—a)e) X, S S

b~ v dx~ ol () 4~ div (R)
Wy e gk =0 o v ol =0

PE of the loma s 7, ot suffies te check Hhak d  commades with [u\,.ée aJC
Yo £3m?l,fo?{’a M% nﬁywu o ﬂ(c'fr/) %*-md Cnovdacts

(Boa Ftdad e 14




Q]MWQLQ— ﬂt cuwchCb« m O-’- (%éiéﬁ?_&; g\)oln AK*“AXM‘
A en |

1

ZX (,B/atbq) 5;% %ﬁ ) CL)&A\/\ &]\k,’\g_ “0‘\){5(\
- 28 aF oyl ays Lt a ot

bgé; Zj')qu b’S\Al e b’)&":t\

Fuy- 1)
3 O - (M) gSfLM)fL ,,.és_(f(t‘J\)i'l_jww-iSﬂ&M)——;o
1 2 <,
$suarth oty d=0 o D) lertd| g,)

deb The G-t de Rl Cohomslgyy of M Hiw,

= W(G‘ lg_’i) R
4 /-LQ;“ -

]@_ WhoX  ave -%%}g How Qmm?w{l-ﬁr&mg (d-)closed é"ﬁ"’“’\. b

exact & =form
er M= R* 0 UM % M) o
£ Btk ).d x
Mc A-Sl ~S]~c>\) dx J.-g o &= -P = tottant 7&:40#%

Hene . Hy (M) = RY
X
\:Lv- w& X (X) ul'»c, &UFM ,/us«}: jo o[- .:)_.;( = clk:_ XY cl;c
Henw, M, (M) = 0

&% Ml conneked  wmanifold . = Hig(*’l)"—ilR
H" On ealln @M.IX) , c:lqa‘:/ %J}é =0 f = M).'&n‘f oA Cru -4
eg For ST HLIEY =7
ST= { (Ledeme) RS

BeRY —— (b, suy) € §F

o Lk o ©F = 2T-peris dic Rumdan o =
Mvesver, O € (0,21) — (u556,58m8)  sewes ags « coodiate
JFoy = forde o (T, chark
= fery _ fiey = O

W I
= T Tmtzgndim 58' cw\é— exact  f- IEWM vanishes



Cxil-@_.v\ e PN wdl" CLQ QRMC'LA L"(YVV‘W\..

BECTL) Qe (o 2w) Whew B € (T, Z)
I /]
> B — - e Tam
—T 6w 2 doa=doy

Whea & € (o) 6.8,
2 do=do on the crz)zf(a\f Mg"m_ e

27
'@wt’ S;L@' = 2AC iE O , C_L& 2 o CLESQA.— B VL;,M—Q,XQCt 15“?""”1
(ﬁ‘b Thia = a mmquj wed  ngtation
WL,Y@AD()\;L ™ NoT sugqest & 1z &L,LK,J%L e fne o

Ve

g
o or @g?ch{ Lt c= ?1%, Lmoumow
= S@Uf)vc)clyé i z,ﬂ:vfem‘uwbc_

2 Joey dord = Ledg]  wm ij(q&lj = HfR(ﬁl) E{Ri&&

—> “Q’D\f %W\ SM& a?’ lvl,iQ_(H]) V\(’.QA + CPVLS;&’GV“ f\"lftgmtfm

lam% w Sowe genSe QKU"K) T lawvented %‘,ua o~ ﬁ%amS

“Oreeck ot bg [n‘t%m‘bﬁm oL mo\wi—ﬁlcls



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

