Lecure 14 L
The ng‘l'h'mfnim:ilhg ‘me—iﬁ D{ g,wclaéics.
Fecl EXFZ)YL(,V‘H-‘V{ map  exp Y — M/ doman { < TM

G,v) - &P.' ) )
Capg ()= Y1) whot gty o gesdsic v g0)=g  ylO)=V.

The guckgis sttt o el we all of e P 102)=ep V)
ﬂamnmwij veTM. ) !

Prop —f—l,.,,(mﬂ—l/,, o‘{ '3/(6)=expc,(*\/) W;;a ad 1t=b 4
L exp, (4v) (b)) = (b-a) I,

Pod T speed {o » |[’}/||?/ ad Fui is condhad.
Hivly )= & 90, 7) - 24 (#0,7) = 0
Sihee  q-(0)=V Mb‘)//;/lvﬂ? Hr all €.
b b
5 = [l #-] it - (-0, =

Mo recall Hhe ODE Hhaatoun, which sags ot Ay sty comprd nlsch
K c TM/ Here Ay an £20 5:7;0& b @?xfﬁczl/)
ex»éﬂtg ‘g\fm% (7/\/)6/(. Thi's /&?/wfwﬁrqﬂy 7‘D€M)

thoe o5 & pighbochuod Y A (0,0 & TM snd fleok

ﬁkmmw‘bﬁxwwyjﬁéw ov Y. _ ™

//T' \ N
(I
5 T

A

™\

M




(frodf o bt Recompact sabscb M cuduimy p - Fibe
K = zéﬂ)v)é_n\'l | CiéR , ”V”g SI 51 .//Lllcln (¢ Wf'

Aud £50 as abva; ab V= ZCq,v)eW‘ qeTnt(R) , IV, <s§)
Ditferetinl tpilogy of ocpi The psis Mung %o e pesct s Aot

Sw#idwl} close vFo'm‘}'s m M oy Mﬂomulb} a M,‘?u sw
guodsic . (Tt s, x pot vl s dloarbess amry €0 dosicS
Lodor yo Chou that Ame i m fach fha shwde st /)xﬂl)

Lemma  For cach 7€M/ —/'/\uc/&anof@kw{‘ 5(7 C?;-M such b
06“7 Mc‘ Q)CR,: uq —)M IS 4 Q/")%@Mﬂr/hl;% M"l’b HK IW.

P : By “H\Q,(I/N&\‘S& Fumetion 7“1\1_004:4,0'/ ot ﬁa%c&a #o oheck +hat
th drivetive D), o To(HM) 2 ToM b o sinmaphin

Ah O/M (,1 I(EM\ (s ga,g‘?' Q#‘W‘KM yé'@M
Snee expy waps A pudh (to4v) o (41 «p, liv))

T Dep ) — 2 (op ()| —v
\ ML@ ot Tuch
iy i KI5 LRI !
Takriy Mis oegumit futher, ne et
Thearem: For cwery peM Hhow e withbohod W ad & wsber £50 54

() Ang 9,4'eW o joned by @ wrige geodesic of b < £



() Wt (9,9) dusbete amique vechsr vETH of (e <5
snce fluct QKF(V)H{' [Tas exushe b (1)]. The
@)’11) — vqﬁl) o o ool rap WxW->TM.

@) R andh qc‘/\// exp, Waps e OC;; e~boll 7.;”1
difomoy fhiclly ~onte Ug > W,

?’E'h/\w‘* 3‘. rw?@oh‘c ,,,//@(2
)
Pood  Titoduce lotal coudinades (<. x") on M seer p.
We gt lozal conrdiibs [x'/..yx"/g'/.-./vn) ~ TM WGD/O)/
vhue  ve 7;’4 looks like V= ;§9[9871‘

Pecall Ao nesghburhosd N o{ (p,0) o whick xp is chfind

Gusibe DFy, jzm)@w)_;’/(‘m)(mm)

Crordvike o "‘“M WCP/F\ M(x:/"yxT/Xl/“‘/XZ)
Since. %XPP>O=|JM%%,M-FMJ

Bese PFCP,o)(%) - aaxll -+ 597;_ [GD’P) H(f//f’,)J

2 \= O . \
fibe- D éa’(f)— D Tosy Dy, 1y & o lsomarphin

2




Lf

the jnverse Runchin 4z\w/m F meps sma Y V/
B}% (}7, 2) JI#UWW(} s M‘?LMW o{ CP/P)éMXM

\/ CUV\‘{’Z'IMS 45wwulf sof V r{ e Fwm
v'= 2(q,v)| 16()( llvll<2§ whae peUcM
T

W.
b W b.Q, Ql,\er,vguf PGWCM 9\,\‘)& ‘Huﬁé T'_’(;V’I) > WXW
btz digek ok C)  (2), (3) ot shistid,

1) Take (7/471)6\)\”\1\/ Them F‘l(q/ﬂl)= (q/VB whie YV satifis

¢« Jivl <€

ex‘p‘i(v) ‘}
Theo g ond 7 Mﬂblﬂlm{"} ?ﬂoc‘wc ex%(fv of g ||V||<Q

To 3ee WG NS ﬁmﬂ ‘ﬂt <g sweh Aht ""Pv("") =97
Tlow (9, w)GV on (q,w) F(q,v) Simee F (s 0 dufflo on V,
v=W |,

) e w quashin s anst F wM?JA ()?wwo%b;,%
ane-:it :ﬁZc—/'Wn ﬂu.grbw

(D Bor hied g, e b g P 11<EE uurtninly cuchuing W by (1)

Ako Fo fixed 7 Faps {3x T¥ERR|Wicg§ & fo b ()] Ivli<€ S
smee F |3 Gc(l'ﬁ(éb/wr’; Dne.. ? gexP?
A

B@,r) {-QK'F (V |"v" <"g A QJM #"/ S'Obuu« wf‘yftw‘b&"?
d cedbins . The st S r)- §oxp (V) [ Mi=r§ ¢ clled da

g,m‘cbuc e .



T , 8(:7/() 5
GAUSS” Lopwa For small ulues o

He redus £, e ;uﬂé%fa.s emamf)tl‘y

fomq ae porpudieular # The geodiglc

sphwes  SCg,r).

‘TMQ Chovse ¢50 o.d W as befae . )I/
bt i R—=TM be an ¥ G =r<g
S = f\;?és) d me &% /e,-»ﬂﬂt).

Thou. M(S,-l-)z ex ('6'\)’(5)> A3 aDMw\dh‘u[ Mr{#ua,
which & o vfwu\«zﬁz‘ A e godagic ) / o<(0,t) ’equlhf(ﬂ))

MNow (s, I) € 5(‘1/‘”).

S(4,r)

Mo Tt we P.ola X so That qr= X(0) o3 4ry ?wJM&
% SCq,r). *

R
=K

|
Couns 1der ensrgy Els) = EC"((S/‘))’ jo

'Bdﬂevané:blh\a/ Jv(mlau
o |
& B |S=o - '2563(89% (O’+)/ JJ% it) B

ol o, 30 g0, 50

= g (3—;(0/’), %ﬁta))



'%/%W m;&u W 'g X e g,e,()JRJ?'C.
Ay ol(s)=9 5 2 (5,00=0
€ . |
djl.s
)

{
0n e Mo bond  E() = §|| % (.4
| | °
- el s-f mu- e
2o ELs\:,-'L ) amsjfw‘l ”"‘A QQlTEslls—‘-u:O./
We Cu»a(MclL Yot

2
|

2oplt vs)

Codllony  oF < (b} = U= 7 expy(n) |Ilv||<£§ \fa§
I+ Mﬂ«a he wr\"“&v M(qh&(@ ad C(;k\ = equ (q(—b)"\l‘ L‘b))
P wifobl 5 R sukidks ocu<s
end W [at] - ToM sutihts [V =

Then
2(e) = |ulb) —'u(a)/
w1l “7"”"1’4}* (‘{{ w & monghomic ad A G emstat

Pash 5ot oe(ust) =expq (- VA)) 5o c@) =x(uth) +)
The de | By i)e 2

H  du >t
|22 (- [lvedll=1 = g( 22, 2 )=0 & Gaess'lauwar.
Ty L ” 2
[ - tweal« 13¢]




L ‘LQLJr = [ul)-u(a)|
X e

b b
10+ | [t =| f et

a

e GLU-LJJ(& '{% %(_-_-o ond o' () a[wwja "é fle Sne g’%",
i W) G gt ad U U mestmie. B
Ths Cofauo'a Suys Hot e [m‘ﬁ‘f& 96 rinmad (swg‘ﬂ“ a’of/m‘a 1 ,"‘Z“))
o 5(1/ ulb)) FAre ‘nAcngQA/CJ .

Odlly i o g20 ad W le as fefne.
Lt g be flogesdesic of Lugth <G ppinimg 7407’.
A ¢ L Yy ,:f‘ecewnk M qu/\ Jblbl;y 7#?7/
Ly) = QL)
w3 eTmlﬂp rﬂ C A C repmm“‘n%_{(a\v dg T

%;4, we hewe q’s ucﬁ,‘ OfV) Jor r'=ﬂ')'.)/$fw¢\/ wl‘ﬂ‘ ||\l/|—"|

Es(a/? 5>0/ C,PWU—&+ cohb\q,d‘ 8(/%/5') +0 S(Ct)r)
/ Bﬂ Ao pavian w(ob(w&
Q)= r-3
J’M% s brue ?Cor uwy ();
S(%") /Q,CC) zZr :/QCT)

Wi Q?"“‘/H’ﬁ Con only hold W C UBa
nfnadbs fagendesic rey  bedwoou wo sphwrleal shalls
T;WMM ¢t would \ch do bc%ﬁ r—epm«wl‘r'!w[w q /’f

(o or b for %U&/("’}U 2 hald.
Ecw,ua , we find  Hut JWQICN'[# shu g,uc‘?,&b A
o byoludely (w@‘Ha minimi 21y htveen Fhair wnd FDIV\_[?



