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Abstract

Let z: M™ — S™P(m > 2, p > 2) be an m-dimensional no umbilical submaniflods in
m + p-dimensional unit sphere S™™”. The Mobius second basic from B of M™ is the
invariant of under the group of Mobius transformations in S™*?. We obtain inequality
D e, 5 tr[(B)*(BP)?] < (m_l)(?’;f;_gm%) . The conditions for the equality sign are proved.
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1. 515

Wr s M™ — S™HP(m > 3)J& m + p JESAIER SR A A m ETCIT T, HOSCHER[1) %0,
W {e;} RER I = do - do WRHARMEEZ VAR Y, HAHMERE N {6}, B8 AT A
IT =3, he0i0ieq  FEIMFEA H 8L p? = 25|11 — Ltr(IDI)?, WAIERE -6 g = p°1
R 5™ Mébius A8 B R IR R, FROA o 10 Mbius . B SCHR[2) R0 SCRR[3])45 = ) = A3k
& Mobius VA&, 4354 Mobius B & = 37, Coeq , Blaschke ikt A = p? Y, - A;;0,0, F
Mobius 5 “HALK B =37, . | B jwiw;(p'eq) , HISCHR[4]45 H,

1],

ce (H“ +Z ) e](logp)) (1)
Ay =— (Hessw (log p) — ei(log p)e;(log p) — ZHa a)
1 _
L IV ogpl — 1+ 1) 8 2
By = ot (b — HY3,), (13

Hrh Hess;; MV KT I = do - de fEHE)E {e;} T Hess SEFEMBEEE T A8 B FIFRHEEN = 1
Mobius E#IZ. R™IPH2 Bom + p + 2 4ERR R 250, 8 LR (-, -) R

(X, &) = —wolo + 1& + 228 + 238 + ...+ Trgpr1€mtpt1s (1.4)

Hr

X = (180, L1y, Tg -~ 517m+p+1>5 §= (507 ISTRIREE fm+p+1)>

FREA WM () BEEZE R™P2 )y m + p + 2 4k Lortentz 5[], id Ny R)P2
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7E X
CT P = (X € RPPP|(X, X) = 0,29 > 0}, (1.5)
N R IESRHE, X
QP = {[¢] € RP™PTL(£,€) =0}, (1.6)

J9 RP™0+1 S YT,
2. RXEELER

AR AR Mobius JUAT_EAF 200 2 2

EEA WM™ — S™P(m > 2, p>2) R LEFRATHIE, BN Mobius 2 AT, N
B IIAER

a2 ) (m —1)(3m? —9m + 8)
S lB ) < s 7

JRAL, Ferp 85 AL 2 HAY M 23T H B AT R AR —

(0 w 0--- 0] (v 0 0--- 0]
w 0 0--- 0 0 —u 0--- 0
00 0--- 0 o 0o 0--- 0
00 0--- 0 0 0 0--- 0
L 4 nxn L 4 nxn

3. ST FRFEE) Mobius A L=
TR 7B TR G HER A N S AR B R G, A S HAR R R S R A 2Lk
x o M™ — S§mtP ¢ RmArHl BN, o [f) Mobius 7 B A& g N
1
€=p(l,z): M™ — R"PH2p2 = %HH ~ —tr(IDI|P > 0. (3.1)

A4 e #:

FE 3.1 ([4]) WANTHE o, T : M™ — S™P J& Moebius 254 24 HACYAEAE R difyy
Lorentz &8#: T € O(m +p+1,1) , {#13 ¢ = €T.

HA O(m+p+1,1) 2 RPPP2 o3 AR () RAEH Lorentz #, B4 O(m +p+ 1) £—4
1E QP W AR 2 LA

T([€]) == [€T), X e CTHPH € € O(m+p+1,1), (3.2)
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i
g = (d€, dE) = pda - dr, (3.3)

#& Mobius AN &, #R oA Mobius B o 15510 Mobius 25— AT .
W A A (M, g) 1 Laplace 51

(NE,NE) =1+ m°, (3.4)

Hrb k RoR © WL Mobius 0 %K.

B A{E, By, -+, Ep} 2 (M, g) DRI AEIERZ3E, {w, we, -+, win} NHXT R EEH
Ei(&) =&, Ha.

<§i7£j> :6ij71 SZ)] Sma (35)
X 1 1
A4
(6 =(N,N)=0, ({,N) =1, (&, &) = (& N) =0, (1 <4,j <m). (3.7)
M H.
RYL:
Span{N,f} 1 Span{gla 527 Ty gm}a (39>
E X
V = {span{N, & @ span{&y, --- , &n}}, (3.10)

BV R TN Spanf6, N, &1, €, -+, €} 8 BT LR I, 34 BA AT 00 F 6
LR,

N

R = span{¢, N} @ span{&y, &, -+, Em} @V, (3.11)
PRV A& x s M™ — S™ [ Mobius ¥EMN. B {Epi1, -+ Emypy RIEA TV M™ f—A 53 1E
WAL, N, &1y - &y Emgrs -+, Enagp} RAE RTTPP2 Y M™ BRE SRS 8 (8 R RIS
[l
1<i, g, k,I<mim+1<a 8<m+p;

HEs I
A& = wit, (3.12)
dN = Z Aijwjfi + Z Ci“wiEa, (313)

ij i,a
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d§ = — Z Aijjwi§ —w; N + sz‘ﬁj + Z ngg‘Em (3.14)
J J i
dE, = =Y CPwi& =Y Biw;&, (3.15)
i i,j

Horb {wi;} /& Mobius K& g (I8 E 0

Aij = Aji, Bjj = Bj;. (3.16)
1 H.
A=Y "Ajwi®w;, B=Y Blw@wB,, ®=Y ¢aFs=>» ClwB,. (3.17)
ZJ i,j,a e} 1,

# /& Mobius A8 &, BX A A x 1) Blaschke 5K &, B N x i) Mébius 28 3R, & A 2 B Mobius
B

X Cy, Aiy, Bl B—Bri A2 S &

D Cfjw; =dC > Cowii+ Y Clwpa, (3.18)
J J B
Z Aijp = dAy + Z Aipwr; + Z Akjwri, (3.19)
k k
> Bijawr = dBy + Y Bl + ) Biywi + 3 Blwsa, (3.20)
K % 3
M H. ,
dwij — Zwik AWij = 5 ZRijklwk Awi, Riji = —Riju, (3.21)
k kl

W4 (3.12)-(3.15) S5 H 7 R AT R 2R A H

Ajjk — Ay = Y (BRLCY — B3 CY), (3.22)
Oy = Ot = > (B Awy — B Aw), (3.23)
k
Bijx = Bk, = 05C% — 0 (7, (3.24)
Riji = Z(BZO;@BJQI - BﬁB;‘lk) + (0w Aji + 050 Ai — 6 Aji — S Aa), (3.25)
1 m
=+ — B =0. 26
tr(d) = o—(1+ ——R), ; @ =0 (3.26)

Horb {Aijn}, {BS ) M{CY} 5% A B M ® KT g U553 HUIBRES (1 A2 S EE AR HESE T (107 .
(3.24) P& i = j RAG
Y By, =—(m—-1)Cy, (3.27)
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(3.25) 4 i = k RAIS

ZB "B+ tr(A)6j + (m — 2) Ay,

i1 (3.26) Al (3.27) W43
2(33)2 — L‘ly

— m
)

4. EIEAYIERA

UERAR S B, 15 56 7 BT I 5] 2

(3.28)

(3.29)

5134.1 "o M™ — S™P(m > 3) & m LR TFIIE, BN Mobius 2 34T, WA A

H

2m

> {2tr(B*B”))* + | B“B® — B’B”|* -
a,B

SL, HeA ST L HACY M 2 SE-T .
IERR 1 Weyl #2285k 8 1 X

(BB} + e —

2(m *1)

1
Wijk = Riji — m(sikéjl + S10i — Sudjr — Sikdi), (4.1)
CIES; X
Wikl = Wijna[Rijrr — m(sﬂcfsﬂ + Sji6ik — Sadjr — Sjréa)l, (4.2)
K9 Wi NTCIESKE, Bk
\Wijkal> = WijriRijna, (4.3)
Hr S;; A Shouten k&, & SN
R R
i = Rij = 5———50i, K= ——=, 4.4
S = Ry = oo Ty 00 R T (44)
i (4.4) X3
m(m — 1)k
=Ry — —— "5,
Sy =Ry 20m —1) 7
mk
=R;; — 75@ (4.5)
1 (3.26), (4.4) 1%
2mtrA =1+ m?x, (4.6)
v BA
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1
mk = 2trA — —, (4.7)
m
T ,
Sij = =B By + %51‘]‘ + (m — 2) Ay, (4.8)
i (3.26), (4.1) F1 (4.8) 715
(e} « (o3 (o3 1 « @ (o3 «
Wijkl :Bikle - BilBjk + m[‘BimBmk(Sjl + Bijml(Sik}
« (e} @ (o3 1
i (4.3) 1 (4.9) XT3
\W? = Wiju (B}, Bj — BB, (4.10)
(Al 1kt
1
w? =[(Bj.Bj, — By Bjj, + m(B?mBngéjl + BS,, Brudix — B, Brudik
«@ « 1
— B}, Brdi) — m((sikdﬂ — 640;%)(Bj,BS, — BLBSy)
a RB pa nb a pRB pa pb 4 a @ B nb 2(m B 1)
=2(Bj. By B;By; — B}, By,; B} By;) — o Bim BB By + m2(m —2)’ (4.11)
Hr
Bg,BS Bl BY, = B BS, BB, BS.BS BBy, = By BS,. Bl By, (4.12)
gy _ m—1
Z(Bkl> = (4.13)
k1,8
Ykl
« a a « 4 a « 2(m B 1)
\W[? = 2(BS, By, BB, — BBy, B Bl}) — mBimBmlBﬁgB,fi + e (4.14)
FH
2 > (B4ByB,B, — BB B By) =2tr(B°B’) - tr(B*B”) — 2tr(B*B’B*B"),  (4.15)
ik, 7L, B
> BS,BBBY =tr(B*B°B°B’), (4.16)
ik, l,m,a, 8
g4 (4.14) 18
\W|? = 2[tr(B*B")]* — 2tr(B*B°B*B’) — 1 tr(B*B*B°B") + 2m=1) (4.17)
m— 2 m2(m — 2) '
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FHER

|B*B? — B’B%||? =tr[(B*B” — B°B*)(B*B” — B’B*)"]
=tr[(B*B” — B’ B*)(B’B* — B*B")]
=tr(B*B°’B’B® — B*B’B*B" — B°B*B’B* + B’ B*B*B")
=tr(B*B°’B’B®*) — tr(B*B’B*B”) — tr(B° B*B’ B*) + tr(B” B* B*B”)

=tr(B*B*B®B?) — tr(B*B°B*B®) — tr(B* B’ B*B") + tr(B*B*B" B®)

=2tr(B*B“B" B”) — 2tr(B* B’ B*B”), (4.18)
CIES;
—2tr(B“B°B*B”) = |B*B” — B’ B*|| — 2tr[(B*)*(B")?], (4.19)
T
2
w2 =Z;{2[tr(B“Bﬁ)]2 +B*B” = BYB|* - — T_thr[(B“)Z(BB)Z]}
2(m — 1
m%ﬂ . ;) >0, (4.20)
5| HE 4.1 .
PR RIEEE A . HEH41F
(03 (03 (0% 2m «@
w2 =§{2[tr(3 B+ BB = BPB*||* = ——tr((B*)*(B")’]}
2(m —1
Am-), o)
e
anpf anpf _ npBRoa|2 _ 2m )2 £\2 2(m_1)
;{2[tr(B BOP +11B°B° = BB - S trl(BY (B + orm—5 20, (422)
H DDVV A& (CCHk[5) A
Y I1B*B? = BB < (3 IB°I°)*, (4.23)
a, B «
i Cauchy-Schwarz N5 HH
D (BB <Y IBYP- Y IBY (4.24)
a, B [¢] B
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SRl (BB + BB~ BB~ 2T [(B) (B} + nm

< QUIBSPY +23 15 ZHBB!F—— (BB + o)

~ m2(m —2)’

ZE5 (4.22) B0 (4.25) K9

2(m—1)

_ >
m2(m —2) ~ 0

QO I1B*(?) +2Z||B“H2 ZHBBH?—i2 tr[(B*)*(B%)*] +

a,
PRl

S (BB < (B + 2 3 1B - S 1B + nm
~ - E

a, B
S =3 B =
o 8

. 5 (m —1)(3m? — 9m + 8)
S (BB < " ,

Hrp e 5 por g ALY M 2308 H B> UL R —

0O v 0--- 0 v 0 0--- 0
v 0 0--- 0 0 —u 0--- 0
0 0 0--- 0 0O 0 0---0

- - nxn - - nxn

XHLTE R e B A BUER.
A2 B x(M™) Mobius St T Veroness M I, 455 7.
1 B S?(V3) = {(x1, 2o, x3) € R3|2? + 23 + 23 = 3}, %€ XWhf = - S2(V/3) — S*(1) 'R

T1T2

1 1 1
Y1 = %962!173, Y2 = ﬁxgﬂfh Ys = ﬁ

1 1
1o (7 + 23 — 273),

Ya = 27\/3(111 —73), Y5 = 6
M S2(v/3) & S*(1) KM/ NI, BN Veroness Hl .

(4.25)

(4.26)

(4.27)

(4.28)

(4.29)
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MEHUIE AR S, W28 — AT 20l

th p? = & B

1
2v/2

PERS M = S2(V/3) /& S*(1) H ) Veroness Hli .

m H o
(B3)2_ 2\1/5 0 ﬁ 0 ]: lé 0]7
0 —2\1/5_ | 0 2—\1/5 0
ﬁ 0 | ﬁ 0 0
FRAERED Y, 5 tr[(BX2(BP)? = L, m =2 fAAAih nmEmoomts) 1
IEI FIRANSE S5 BT
S22 3Rk
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