M Oriented /77@/'5467‘!.0'7 aAd De/q/ee

A Orented Intersection

let (V and W be po oreated 5z/é5/a¢¢;< oF
the vector space V" with n=ptg
F UnW'=§o} aaf all the vector paces are
orented we say VaW =405 bhas ori€ta fziong +
&
ortented basis o, / followed éy ant oriésred
basis br W s an orpated bass for V

Wamp/e: v U
1) . o Udl &+
'L?l U//IU S -

50 U/IW l:{ +
W () s+




Nnow” Su//oée that /M/ N are man 1‘5/015

- S a suhmandold of W
« dun S+ A M= duwa NV

' M and S LQaye weo baunaéz/)/

*S.s 060580/ 1a N aad
M g Lompeect

3(:/617 an ma
g /070-'/4—9/1/

we can yse ThTIL.2 to lomotop f tof,
svcl that £ ﬁ_S

note: E‘I(S) = ’ﬁ[M?/) S = Zf/hn% set of /0’/“(‘53

M NS onented theq 7["' (S) oréted
o-Maﬂleé/O/ é}z 455{(7/11;7 Ecx)=% |
to xe £7(5) s AE(GM AT, S

(4 £ as aéomi

the (orented) wtersectron ot . with S /s

I/'F/ 5): Z - 6(7()
xé-,cl (5)

to see thot Ui (s we//'dévé/ze/ we. see




Co consider o cemtarzons on /rczwt785

that (s 7wéz/t AN any orented manitolds
and S an orented éubma/u')é)/&/ oF A

§u//ose FMA2N & paaspage o S
let T =£7'(3)
we sbow bow o onent 2
let xe ) gy = F9€ES
we Auow
M= LoV
and éy Mﬂjmgaévi/

7;/1/ §/a¢1ﬂ€d 97 79 and zm%c>

recall O/fY[TxZ) < \/
(i /a/'héu(a/ 7;23 /7[,(—([7}: 5))

ol 74709/‘ A VXZ = todwa L 1 M

= codm s (a /l/
so T N =df (v,Z) @T 5
cm&/ d 7§ /)}7(2: l'qugCﬁL}f



an orientateon on‘(;, S and T, A qut
an greataton on 0{752((\),(:) 50
L\/ m'je‘cﬁ.)fﬁ/ en oeNtat-con
on U, L

o, an orientaton on 1M awdd

X
\)XZ 7106 an or1entation on

I~L 12, L 05 orCateel /

2 jiké-,a/cm@
[ ’ _mnt
trample m=M /// v=n"
y — 11/ 3 !
N 27 SR

x / /
x

/

z/o\qotﬂj

A i
[ z=47¢5) % ierleton o
* ‘ Norma/ o S

(A
- X—axts / la N

red arroy maps 1o red armw b, oAf.,

50 O M‘fmhﬂlﬂ oN Z £:5

N
T




Kemark s:

DT HS) s well-de 74/‘1@/)%7‘ lhe For
L Gs)m Th2HI¢ ya yust aced

fv Ruow the 5171/160/ Lovn- 07[ 9(/-/440426[0/)
(s O
g —

-

[ ma(eeo(, 7[0 L'omofolﬂu ) 1[: ét./ Ltom-az‘v/oy
F,'MscfolI] — N

then make F N S and F(5) &5
oriented )~ niani Fold

( :
0 t € ) )
- M -

2) f=f, 2 T(£,5)=T(5S)
JUS‘I" as 1 (4% V.6

3) &[80/‘17 fz [ﬁ S) = I(‘F, $) mod T

%) 72151]2[7 rve for f[f/S) 0 with
Same /0"‘OO7E



8 M NS as above F:M—-N
F 3 < compact orented
rmenifold W with W =M
and ¥ Can be extonded to
FWV*%V~M@Lfﬁﬁ):O

we can also Aehng the Aegree of a map:

jW M N closed Lompact orient-ed
man doldls a;L came Lwrension
and a tunction £ M—IN

wrencise: F £ ic Prassvese o X +hen show

def (F) = T sgn( Let(4-F4,"))
vef (x)
Where Lﬁr = orzenkd cood ot €
chort about X
b CPV: U=V orented coordumote
chor t abad v




/Qema//z;;
0 deg(f) well-defiaed (just as v TL2TL7)

2) hom.ofo/%i Ww?a; lmuf same 47/62 { ) ust as
14 (or .Zﬂ:?)
) Th2WL.lI trve for d?(%)

1€. ryL M=JW with U/wm/Odn" orexre )

ma/m[a// and 7[‘ exrendks FW-aN
ten dej(f) =0

1) lorvllary: Yy Non—constant wn;,o/%

polynomm}/ ha; é root
(5 ame p/ao)[ as UI.12)

B Degree and Intgration

The1:
)"C 7[/14-'7/(/ a {wvoaf’ﬂl Wla/o ée?‘wee/l com/aac-(j
orented, n- mm;}é/dﬁ

a/w/ W 15 an n'ﬁ/‘wt

then Smf*a) = dej (f)j/v %)




Rem/‘/z: Lovld use this /o deﬁzx’ve /?/ee

P/‘00)[3 /e(' xEN be a /<7u(a/ Va(ue o1[ 70

* deg(F) = T o
YEF “(x)

WMC f.(y)-‘ + ( o 0/7§, orieatalion /NSﬁu\yr
— i a(ﬁ/ g ¢l /eve/r%

we huow From lomwma V.8 that thewe 5 «
nef'ylnécr/wod U of X socl that-
Ffilo)=Gv.. vl [/effy,-?:%nf"(x))
where U, ’s sre Agjoint anl F/U Y -0
s a a’z%gma,//wm 1
we (an asume U s 1 an orienret
loordidate chart ¢ 00—V

C 2D B e

n ow/ tfahe qa g -torm

5= F ada. . ackx” -




on n” with éu/ﬁ/a/f > P(J) sl that

P(v)
X (
now [ @g— Cc/)\ = 4’ < oq U
o else hee

now nofree (hat- f%&/; ¢S {l///m,fep/m‘ %,,_)C/k
andl 6404 L/q Zf a coordiiare Céla/‘lé 7[:9//’4
. ¢, — P(f())
v i— P(f(y)

1S a coordinate clirt oA
f S oriGntation Presenis

S
£¢y,) =<1
%y‘ \ 7L““‘/\ /( ) AN
7 gM = 50." g ;g{§u7ﬁ =



23

- ¢ 7 Ely,) = C oléj(f)
2= (

= deg (F) ) &
)5 3

fmaﬂy recall  Tu=XT.1¢ says
HD‘; (v) =R

S0 A =0=4., bott 7tu€ Coltom.oéofu/
classes fcf)\:) aq A [T i HD:'Z[/I/)

A acR such that [w]zal &)
thos d 77 € L7 (W) such Voot
w = R ‘9/4[
w§ o= ey
= "0+ Al
ngf gm (f /Z)

= q d?(f) &/3 + gw/f:%

=d7(%)(jmaaf%)

= deféF> &V(af) —(-J77): p(?‘)c ‘(/;/Qg



Exenccce : oy
Cuer M= /95 1) sliow

o(ej (o £) :d7(7) o(e; ()



