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%5 WREESHEMGIT

1.1 EERER

e BRUE LA EARATRZ —, HARZELXT Jacobi 5B
MR, ARRIE t BV R ET 2 TR AR R T W B E — Ry PR
H—HH, I Jacobi & &, ENEMAS HREIUMFHNA. flm, HikeEE
Z— —DBonnet E#, BENA Sturm-Liouville IR HIZER. EHD LT,
BEMEAM R EHE, XHHAEHNPERFTZ N Cheeger, Ebin g4 ([10]).

i M R n 5248 Riemann HiJE; H Riemann FRICH

ds? =" gy dz’ da?,

Hep {21}(1 <i < n) BRBTPALRE. B (M, ds?) Y Laplace-Beltrami #H-7&

XH
\/— ox; <\/_§ng 83:3)

Hf, g= det(gi;), (91)_(911) L
M AN ERBER, BT —EHE SMERRE. EEXLE%*’%PEM
:5'8

p(z) = dist (p,z),Vz € M.



2. B8 HEREESHEMGIT

B8R, ple) NMURZELZER, T HRE Lipschitz ELERE . Bl ERTTH,
p(z) LA LE AT

EER p € M, BIRIBEBY exp, : To,M — M, HEERRBAY
Hopf-Rinow EHEUK M HTRENEEBHL. N TE—RE X € T,M, &
v(t) = exp,(tX)(t > 0) BN p HERBIWITIH X HOCHEMMER (Bf ~(0) =
p,7'(0) = X). 2 t AR/, v B (1) 5 p HHE—AR/MUHE, B dexp, |ex
Tix(TpM) = Toxp, tx)M RN FIE. {EREE ¢ EHRE, XFHEETTRERR
L.

4 to = sup{t > 0|y R&EHE v(t) M p WHE—R/MUMARY. R to < 400, B
IFF v(to) HAEXTT p B9HY v BEIA (cut pom’c) FRAARXE T p o % O R
I (cut locus) , BAT[CHHZES Cut(p).

B, MTE— X € TL,X,||X]|| =1, ZEMHEL exp,(tX)(t > 0) LEZH—
R, B Cut(p) B S*~! F—MAFRERBYS exp, THIR, FTUHK n 4
B 0.

B2, 0 u(X) = dist (p,7(to)) HHT v ERAWER, KPP Xes!lc
T,M.

xE X

E={X|0<t<uX),X e cT,M},

) exp, : E — exp,(E) RHAHFRE, HES M H— I ERFE, BR, X2
M Bhp KRS TR BRSBTS | B

M = exp,(E) U Cut (p).

MEXTIEH, exp,(E) &MU p HFLHEIE X, (star domain) , i BT HE & X
BT T p ABERTEREK p(x), 7E exp, (E) FRIGHH.
& p(z) BRI L, BV UIK A28, BF

WM—l

Eﬂngm—liﬁﬂhﬁp&axﬁﬁmmIﬁﬁ
BA, 7E M HEE—8 p L8 Ricei fiF B— PR HER

Ric: T,M x T,M — R.




1.1 EeREE -3

15 p. MY T,M PECEAIIERHREE {e:}, (eire5) = 8ij, MR e =3 a’e;, W
Ric(e, e) ZRma a’, R;; = Ric(e;, e;).
MR e = en, W
Ric(e, €) Z K(es,e)

Hrb K(ei,e) BH e, e; FTok LR — 48T Frxd 5 A9 8 i K.

& f € C*(M).f § Hesse JER iC4FE H(f), BXWT: X, Y BdRize M
MR, ¥ X,Y P RERE ¢ BN R XY, 28X

H(P(X,Y) = (XY f)(@) - (V¥ ). - (11.1)

4t V &R M ) Riemann $648.. ZHRIE, H()(X,Y) AMBTIT RAE
% X,Y thiek.

FE p € M, 3HEM p WEZEZ R A iaﬁ%ap il BN RN
o, ff 0(0) = p,o(r) = z. F X € T.M {5 (X,E)(:vl: 0. lﬁz@ T AR
p BI3EE, RO X 9" TR o 89— Jacobi 3 X, HE X(0(0)) =
0, X(o(r)) = X, [)? %] =00<t<7) (BI[10] ). XB, &

H(r)(X,X) = XXr— (VgX)r
= X<55, §r> <v X’aar>

0
- (£x5)

= <X,V_B_X>.
BE—HRET (X, 2] =0 Bit, H2 8L, &
H)(X, X) = / -‘%()Z,V%X') dt
0

— g X |2 Y Y
—A (IVBBTX| +<X,V%V_'%X>)dt

{EfT X £ Jacobi 3, EJ

VoV X+R(X, Q)_f’_

Bt o =0,

o~
>
o~




4 B—E EREESHET

Frd )
H(r)(X,X)=/0 (W%XF <R(X, gt)gt ~>) @ (112)

H 7E Jacobi HiRyHELSF, LRRARXERNEY X I o iy “HEIRER”
(index form)I3(X) (H[Z:I [10] ).

ZEIE 1.1 ( Hesse LLBIEH ) & My il My B2 n 4545 Riemann %
¥, ~i:[0,a] = M;, (i =1,2) BEFZUIMKASEEMMLE. iC M; ELL v(0)
HESHIER R i B vile) 7E %(0) MELHE ZH, BEVE(0<t<a), H

N 5 5
RE MK, (Xl, 8—7) > RE MK, (Xz, 6—72) ,
Foob X AMBIR Ty M; U1 R 2 ESCH SRR, 0
H(p1)(X1, X1) < H(p2)(X2, X2), (1.1.3)

Bt X B T M; FHIBALITR, B (X, 2) (n(@) =0,
B Wy v fEEER MR PAT ISy B, ... B,

i 1)
En = Ovi

(i=1,2).
f(112), &

a 0 ~ ~ 0.0 5
H(ps) (Xi, X =/ (——Xz-2—<RXz, >)d
00630 = [ (1% - (BT ) ) ) o

Fort X, WY v #) Jacobi 1, Xi(3:(0)) = 0, Xi(vi(e) = X BN (Xi 52 ) =0,
BRLL X 45 v 4 B B IEXC. 2

WiE BV (o) WBUEMAER Y, HATERSE

n—1
X1=Xi(a) =Y N(@ED.
j=1




1.1 LEREE "5

WM v & XY Z -
n—1
Z =3 N@®ED,
j=1

N Z F1 Xy AAERBYHENEE, 301X =12 %
Vo Kol = [ 3 NOE?|
= 1S NHEY| = IV 2 2).
R E Jacobi I FAGEA S (I (10], p.24 ): Wr—FR T SR TE

HEAFE®, KEMARRGH “BinB" Ll Jacobi HIMIERE X N &K
/N, GRS

= J§(Xs) = H(pa)(Xa2, X2).

BB MARS SR T R B A, ST HIEE.

TEVHEWIE LA RS, LR R M Laplace BT WA E MR R A A,
B LR EEAEEREL.

% 1.1 ( Laplace EFHKEH) & n 454 Riemann HiE M FHE
Ric(M) > —(n— 1)k? (k > 0). T N & n FEHEBEHLL (—F2) AEREHE
HIZEIE], BRAZEETR (space form). BA par Fl pn AMHINE M AL N _LARN B 5
AR, MR ze M,ye N, pu(z) = pnv(y), WY = B pu BFTHURE, B

Apyi(z) < Do (y)- (1.1.4)

BT BUEETRAOBR, ROBEILN M2 (—k) ZRBR T Ap.
BB (11.2),

aOxx) = [ (1220 - (RE 212 X) ) a,




6. H—E HEREBSHBEMI

Heo X RWHR/MUHES v #9 Jacobi 7, WE X(0) =
X(v(0)) = X.

B IHE Ap AR /UM H) Jacobi HH [AIFE.

TERL —k? A R E R T, PHETERNHLZL v 8 Jacobi HHATRIX
BERG: ®p=7(0),9=7(p), X L¥(p), ¥ X ¥ v FATBIIBEIR 1 EH 05
H X0 <t < p), IAH v 1Y Jacobi 3 Y (t), MEWE Y(0) =0,Y(p) =
MEFUTER:

Y(t) = ft)X (1),

HARE () HRELHAY Jacobi HE -

L 5@) - w50 =0
dt2 o (1.1.5)
f(0)=0, f(p)=
A (1.1.5) By
) = hlkpshkt (1.1.6)

T AL, X1, s Xno1} J& Ty M MBRIESSIE, S v PATH SVBHIY
MBS TR X0 =fOX;0) (1<j<n—1) RWE X;(p) = X; B Jacobi
%. W% (1.12), RIVE

Ap = EH (X5, X;)

- (n—1)/0 (l%lz'{-kzﬁ(t)) dt

= (n — 1)k coth kp. (1.1.7)

,% 1.2 R n 45554 Riemann HIEHY Ricci BIEK > —(n — 1)k, MTE o
Ik =Wt <]

Ap < "le(l + kp). (1.1.8)

MEBA R#ER 11K (1.17), RINA
Ap < (n— 1)k cothkp

= nTlep coth kp.




