Ta ovartownt denivalion

No di&%«w\h'aﬂi, Yersors wue need a connechiow.

iﬁ,ﬁz— ld €=t bea V. A Connecion on B
wo Qa wao
V: YD RT(E) —=T(R) ey
1) VY\B w () -Lineon ve X-

) %S o Rlinen e N.

Ty ($3) = KIS 5T Y.

Vi3 % e eovoniank denguoline o Y in o diedioungd

Yen & 7S Qow\)\ AQ—W'\Q& bdd W Chﬁs«\'va%—ge,\ Sam‘oo\s
‘\\;\C wadh ws o o dndlls  om \ee, d.o&;vic]‘ao

. 0%

Vor % = T B

Yovecrers - \% O™ o M ‘tm\%er\’r Lerdle Ao wre cans
defons comnediiomo on ol Aemsoe Luumdleo  TECH) b



Chaek Hig the rap (X3} — VI is mok
Q& femeor
Ny§ = XE.

2 Ux(Foa) = (#F)eQ +F® (w%).

2, B (eY) = e (TeY) . dov alk Araces oun
"andax e{)lﬁ— %w Oma’

T Vo) comvdinalss

& = (% F“‘ °1>fa ® - ®F% ®IX'w @c&xka"
PQ‘ S

V\’F'l\ \-K j}\ PCU_

R A\s
E A, -- % ’ln\\‘:’s ’

%{: Gmﬂierﬁ:

Lt Le C°M).  df e f(T*VO

(d{z>#é V(TVD s called e g\mdxranjc
b% ,? m\v.’c-gs N s denoted \Qa V§

o



LN
C ol
(oor
Ainolio
, ap
= f
- Ao

(%) 5
= (£
D

(g‘\\ @.&2 (d
Dx ) p'd

J 2
v

&
KON
' \e
> 32
s/
<
)F\fuz/ui
CAQ, Cao~r
=
Na s

o —
A0
m y
C
D '
/
ok (do) ;
)
b (d9§

e
Mone.
Cov-Ad
N oo

-
5= 0% of
R
+ OF
%@6‘@

0
S
+ o .
° 1S4
q)g@@ b
(acer% 20
- %
¢ '3
6
6



2&: —\_Tg = [a_ﬁ;_ Q;_ _‘_ l %_E @
D0 @6 Sint g ’8(})79_4:

e LeUC— C":V‘“’\‘CL Cchn ection

Let (Mig) Wiemm enfid.
Qﬁm A onedhion ¥ on TH is so®
T be  compakiele withg
Vg =o.
Lﬂﬁ S ?omo\\d)



\Zg Vg — 0O =P V'Xizb ¥ X
=y, @‘xg) (Y:Z> =0 v 3.7,

&=v X(3x) - 3 (Vx¥,2) =3(¥V~?
=0

Ser boeol) Coordings |
. 8
[ Va. 506 - 2% - 3y~ s

%™ D R

go Vg:() =0

gau = i\i\mg -\—Q{Lg\&

N R
Q&

\5(‘1\"3\\<

Qtzwlk > e dovsion Tv&_{l A e o
Von TH s
T ) = Ve — Ve X= Tx ¥




Thm [ Furdomertal Theovem ojg Q\'emcmm'om
Ty

Lot (9) Ba Niemm: Thow, 3! Come-

~chon U Pk s beth mmeinc Corapodid

0> tovsion- free. Vois callled Hne

| ewi- CCvC—FQ Comnechom .

@o_%g%—’v We' W thows thad % amust oe
umq% 5 & edsts . \Q,(j Ymsuqr% a %tyv\"m&%
lov o (Koszul Jormuda).

ek XY, 2 ¢ V)

X(a (\fl?,)) = 6(ny; Z) + Q(NIVXZB

\/‘ [ M I LV f7'\\ N r <7 (] N R ~ [ — — - \



JNQUAIET G Uy &0+ YLE,VyX)
(9 )= 9(Vor X)) 49 (¥ 7ex)
omd % TY=0
o VxJ - VyX= [xy]
VeX=N,2= [z, x]
Vy2- Vo J = Ine]

o ULSe %ejc
x(gty2)) +Y(glxi2) -2(glx¥))

= 9% (VXY)Z)‘\" 80“{?(12])—\" 8(2,@0&]}
- 5(X1 [Z,X])

) _ x (g Ly 2))+ Y(gLxi2))
~ 8<\[ﬁ’2> - _\Q—Xﬂ— Z(g (xy))

— gy [z~
g (Z,EE{XD*gb,[z.yJﬂ



So Vxﬁ s debermoran UM)CO\\»J\ﬂ .

(De%»'\e, \V ‘Qa s %www&gu omd Shows thoed
V s Ctrm?o\H‘de oD tovelon &\'%

e n Dcal C@‘bf%maﬁo) the C\/\ws—\b—%@el
S&C\m\ao _Jg V Ong HF* X= 9t

y:%\i }
= Ve

9
Qe + L3 9 ]
MK K-fa’c" MR I ‘gﬁgb

T g

0% Do i (Dt

2% \.. - Qg"‘{@g‘i + 9840 _ 198, }\

—

We'll use Yo &ﬁrmw\a Mw—\—a o



2% 1 UsdU e R™ one epon Tow o oli Yo
r“(*.’ U —U & called ot eloliow &WWW(& 1'{. e Saco -
—b{'()\\(\ mawx :D\[r(l,)e GLLY)HQ) ’p’\qo *)SO&’H\AL d-dbx"
—minant T pe W
Q. q. 8 W9 —ANO 4 . : »
(e Yy e ettt

20 (00

procovaing difheo.

w A ampotin aflao A = %(ud,xd)wﬂg,{s opremlizl
4‘\-} alL e%.e.‘{b' $romackot mapo 7%\02(';‘%011‘ ol
Mgg | |
-A’V\O‘Y\(MKO\%"" {% H wIM‘WQMOO'\"/\.m,ﬂ,]CQ
ok AT A W\ilmo\ aransimel. Ohewded- aan
e .

ovaadisn A ip callad anm oviewdedl mandalal «




Drientods o

C‘S M prentsble , Y a choice OQV sudn oo
Lo, OY Qﬂ@walen*\a, , o cherce c% Mnouwshae -
2 enD h—jgorm) ls called an O’W C%o*rM.

Sudn o nywm A Vs colded a \r’o\wmeé-om

on e Tuﬂ) vVolume (%wm M,/CL CD’W?/)\)O"O l'r\a,
% e _3Ame. Onentaton &~ M:JQZZ

Q%mf Amne QSGCGQCVO s 6 £|'s %We

JDOCSSHM-




et M be orentsble oo howe R-tonneck-
e L;‘tfmw?owwﬂ:o Yo, 3 QQ srentafons o M.

e Comn

B Hn o tvented , c,c—mgbao% ;
fﬂ)regm‘ta ﬂ—ﬁmm o M- CS‘*S > \(FZ
™
LS € —(chm)

Shokes Fheorem f on = b

thow  fdo =0
M

£ fap e,

ws e O° C\\Y} =0 tlwe Q")

:V]icjpxw _ s
™

N =)

e ——



volume (%Dvm s an

%@f TOA fmc\mi%o\c( us/

odented mid M Jro@wnw w| o
posthiudasy Choice AL (_VQPYESer\JrﬂHu@ %t +the,
Quivslence - Clays X He  orientedion ).

'\jﬁ M {s ctompact the we eoan w@ﬂm-t@

éy\mch'ons e M % pbe%mﬂg/
Jf = Jiu
d ™M

whose  value Bepwcbs o the cheice o»%/q

et (M) e a (man.'{gola os/ voluwme Cj‘wm
tepine Hhe  divergence  div 2 T(TH) — €
Linean
by O’(Xu = 4 (x3um) + Xodp,
= (Qu X)) =0




N~ _

C‘b ePcnrbs Qs U“)

Nitice 2~ div X=os=p dxmt =0
= 9;“ =M whue
Op © kaﬁas 8; X
up M D tnvosuort undey ilﬁl‘@

g%

8 ™ C,o'\m?acjc,
Vol (M) = S1 = Sl
M M

agwppose Div X =06 —D

JM = Vol (By(m) = CS@;/LL :SM = Vol (#)
6 (M) M ™

=0 vol (O,)) = vollr)



oo \%\OUG % a cbl‘ve/\r&e/vxcé"f('m@ \/‘,ago PY‘esevvcg

e  volume.

@z: vevg ence :}lr\e,ovem
U >

et Xe V() , (ML) e compact

\eu CS (v X) =0 o>

|
[ laaue = dlon) zo v
M “Thrmn .
™M
ek QMné) e om o endred Q«'emanm’am

WQN%@\&- T 3 o} C/Enom'ca\ uo&ume(ium
M on (M,%) %e%‘naﬁ ‘Q% ‘HAQ_ V\qu'remen't
Hhat

Mte\/”‘r’fﬂy:‘ 1 L/o’ewmeue/( %e’l;“-lfhﬁ



(o)

o> om orlented ovironormal baad of Te™.3)

1-e., 8,wu‘n a \ocall owmented ©.n. %/ﬂ"me fJ}m{

H ﬂelw-'/em% _

o= A€y N em AER

I = \/dejra do' Ao Ad? L o»n.a

locad)  coevdinadas (’ZL\/ ;;(,2/ . %h) .

o‘_\b\‘vonuche Teovren Neldo 317’( Of“@ mo\m'«%o\d

us) vollume —=p  also helds %ew oriented
Q.Iemm- vol-]ewm om0 Axdeledn‘c fmarufotc(s,

@uvvam oJi The, 1~€V‘l‘~€6‘\/’l.+af

wnnech'on

We call Q) 0, e Riemann convaline ncor 6?




4 -
Rixiy)z = V)(sz —vyv?c(z— VFXITJZ

- R0z

Qcmole - RV:@ orrd TV:D

3 local /DCuuaUel Covrclinaty

f“’mm- el A
Qo (34X 3)Z= R (AN 2= K (X1Y) (47)
= $Rn(xv)Z.
Dr\ec&e&“g% \fadﬁ% %{% :F-m, &Yﬁ Lgﬂ:lmm

w RY=0
om0 d%-v” Q )Q;'em. rnn%ld e Olef]'ov‘ncci lat
oo [Owl(ﬁ sometrs 1 (R (/7\) .

%*( H«b Q'cmannv‘qn wwa’b]}w of L\ev{“— G'Vl"}'ou
tonn, the +top mohons 07/[ -fla%m ore U

Some .




Rk z= VayZ- VgxZ

e omp A dﬁ B (‘%.D lenssy Ren cve. ch*me&%

Rer %{; )’ax“‘ - 'JK ax*

we oo %/\m " | |

43\<\" {)\:6' which %’“MMMMT
te. (B0)-Rm
ol (‘a.\,'aj,‘a )= <?m@‘f jyow: >

‘\‘)K\

Remork. . O musok ke ca\ﬂ;‘w\ ard ek ¥, Gmventom Jor \owem'ra.
He Ubper Lndec o B lower ome.




