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Finsler WiE (M, F) RAFEN _ERAR L. 8cun = FF iy + FiF)d2 Qdr, A5
0,y € T.M — {0},Landsberg 23 [d] .Berwald zs{a] #l Minkowski z3 ] #f £ I Riemann &) ¥¢#k
Finsler JFE. % ¥t il ¥4E 2 Finsler ¥ I 19— 4 3 4 7] & ,Shen Zhong-min F1 H. Akbar L X
MO Xiao-huan 544+ $1#E[3],[5], (6] i T B %, M X T Finsler {47+ #-F WL ,Shen
Zhog-min F 98 4F 6 AT EUVIRRPAN T —REE. B3 T -G R. A F—FBth
¥ 42 1) Finsler W B) Minkowski 25 [B] (V,F) &, if Bl Finsler 3£ gl 3 . Landsberg iif ¥, 3£ 4]
gl % . Berwald B &5 f158 — B AT 5K, X F WIE B F WP 80 R ily 38, 2255 il AE W T —BBH X,
% T FRIE MY Einstein 25 6 F1 Minkowski 25 [6] i & 4, & T 7 HIE M il 3 522 57 gl
RHEEEE. Xhi,j,k,l=1,2,n5a,b,c,d,m=1,2,n+ p, HXRMRSW[1],[2],[3],
(4]

1 ##&THE

#(M,F) & n + p % Finsler ®E,f: M,F) - (M,F) & n % Finsler FRE (HF F =
PPN z€ M,z = f(),T.M. = f.T:-M) CTM,EHHMSE SO CMEREH. &
r.(—h,h]—> (M,F) RMMR,y=7 (0),r(t) = for #),r(0) = z,F(r) = F(*) = ¥¥K,
B TM — (O} LHrBERELEER G, y).
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——{x° + 2G*(2)} Hrp

a(F )

EX 11 K@), = ax..|r(m

FZ( )
G (y); = %g"’(”[g?
A:T.M—>T.M,A(y):=F*(»)KQO) ,MHEKOR r & r(t)ﬂmli&ﬁﬂ&A RFRE S ER =
A3 i 3.

SRI4AAMBENE —EFARTHES.

3@ 1.1

)

EX1.2 HyeETM— {0}, BA—NMMEEEUEE R Ly Ly(w,v,w) = L (y)u'v'nf

= %y"g-d(y) ay.,ay(,,;;,u'v”w‘,faﬂ L,(y, +y*)=0,M# L KJM,F) ) Landsberg i1 % ;3%
L= OFMKF j\] Landsberg ﬁ!(%[l]) ;iﬁﬁ gy(L_y(u1v) yw) = L,(u,‘U,‘LU) R%S(quﬁﬁ
ﬁuﬁ Ly:TxM®TzM—-> T.tM-

EBX1.3 HFXNEMOALy € T.MEX AP D.T.M X C(TM) —~ T,M,D:V =
(w(V* @) + V@) TLUD g5l Jth T = 2500 = ey,
Ty . D’ R

() D:(SV) =UWNHV + fDIV;

(i) DIV, +V,) = D}V, + D}V,;

(iii) DLV = D2V

G(v) D;,.V=DiV +DiV,
etk D= {D’:y € T.M — {0}} B}y Berwald BR4E. FHh VIV =DV + LyU,V,) EX
— gt V. T.M X C(TM) >T M, V = {V?.y € T.M — {0}}, [E{F& Chern Bk &. (B
(81,[21)

B MC,(y, », ) =0 A ES y S BOMS FROFHBRS1], (2], 3] F—BME

9 .
RiLin = 352 — gult — gl — 2C.N2) B

3I®1.2 EWHU,V,Y EC(TM),w.y=Y, € T.M,
Wlg,WU,V)] = g, (DJU,V) + g, U,D3V) + 2C,(U,V,Diy) + 2LyU,V,W) (3)

H i yCartan 5 & C,U,V,W): = iF(::,y) na;ybay:U"V”W = —F(z, ) %(I’

a,yb (.)') =

) =

1 agab
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X 1.4 #®f.(MF)—> (M,F)£Finsler 7H#,D,: = D} 5D;. = D3 5|%RxR F
A F # Berwald B4, %t y € T.M — {0} X F,. T MQQT.M—~R K} F,(u,v): = g5(D;U,
) — g, (DU, ), u=f.@,v=f,.@,y=F. MU=, O, U, =u WKF, I THE
S Ry h .

EX15 #y€TM— {0}, EX—AXMHENLEEWRY 1, TMIT.M—~T.M,

_ 1 23A(3t+sa+tov) 3 _ 1 FA* KA
IJ(uQv): - 2 aga atal.tl:=t=0 - zavj ayay (y) aralr’

NUVW,C.(y, +5 +») = 0,Cp =
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Hepu=f.@),v=f.(0) € T.M,A(3) = A*(3) 57%' WK 1 RFHRE . MF) > M,

F) ¥ —2AER.
31% 1.3 ¥ f:(M,F)~(M,F)J& Finsler TRIE W f HB _BEXBAWE
I,(y,y)= A(y), (4)
I1,u,v)=DWV|, — f.(DV), (5)
Hpu=f.W,v=f.®,y=f.(MNETM,V,=u.

ER Wk F RSFHEm A y) = 2A°(),Y t > 0, AT (4) BRar.

Rl 4> = ;205 5 57 — 10 25+ 2600 R AG) RBIHT  BARLI Y B

G e X xty W

- L are L P
I,(u,0) = (;;Ju'v‘ - a—J_;T?ja'vl + I (»u’v’} QI,,

XIER(5) A RBHRR. O
3|®1.4 % Sf:.MF)—> (M,F)RFinsler FHE,L 5 L4 51RF 5 F § Landsberg
HH$’EE§5 R_y ﬁ'ﬂ“%f—'ﬁF B?Jy—-ﬁlﬁliﬁ,

Ry (v) = yt(‘:;zg‘ — ?;—:;’ vjaiz‘IE’R’(”) = y{%%:_ — 58_1;75}”;5“_'“
»
Fy(v,w) =Cy(A(y),v,w), )
g, (1 ,(u,v),y) =F, (u,v) =— g,(1,(y,u),v), D
2;(R;(v),v) =g,(R,(v),v) + 2L,(v,v,A(y)) + E,(v,v) + g,(1,(y,3),
I,(v,v)) — g,(1,(y,v), 1,(y,0)), (8)

i E,(v,v) =Y[F,(v,0)] — F,(f.(DyV),v) — F, (v, f.(D,V)),y B M - Wb &3,
u=f.(yw=f.(@,V,=y=f.3),V.=v=f.(v) € T.M.
iEl BO5GTATH
f.T@,0,)) =L,(u,v,w) + g,(I ,(u,v),w) + Cy(I (y,u),v,w) +
C,(u, 1,(y,v),w) — C,(u,v, I ,(y,w)). )
BT F,(u,v)=—g,(1 ,(y,u),v), 3H¥ u=y RADRCG).
B F w=y RADTRH
g, (X ,(u,v),y) = C,(u,v,A(y)). Qo)
H6)E5AQOUE C, A3 HRERS (1), E, (v, )UK R,(),R;()RA®),AA D 5 1 TRAK
3.

2 FELREHINA
BX2.1 £f.(M,F)—~ (V,F) & Minkowski Z5 [0 F i FHRIE I :

(D 4 A= 00K fELMBTRE;
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(2) % I ,(ere) = 1,(e56),¥, ET,M— {0},Vz € M,{ei) BETF g, 9 T.M #9557
FEX. ¥ f J& Finsler-Riemann £ FRE ;
3 H, = ;1;2 I,(e;e.) KN f 89 y-Riemann gy B vz e M,y y€ T.M —

{0},F H, = 0, f & y-Riemann /N FHF ;
@ 1,017 = Y8, (1, (e, 1,01, (ene)) = 2 (11,)7,

ik

Ix 02 =sup{|l 1,2V y€ TM),
KbV y € TMCV . Be = 55, = 3, %F g, HHREERHES ()
(5) EFMER(»: = Dg;Rs(2n, 2.

E®2.1 %/f.(M,F)—~ (V,F) £ Minkowski 25 (] #) & M0 F 3%, 0 (M, F) &3
# Minkowski 25 [a].

EW AP BE—E{z,3,9N 2}, HF y 5ok F 2 5i5BEX, UAEH K(y,0) =
25(R5(v),0) ; i1 F Minkowski 25 [6] 49 Bl % 3 0, B) K (v,v) = g,(R,(v),v) = 0, AT g (8)
#

K(,9), = 2L,(v,v,A(3)) + E,(v,v) + g,(1 (3,3, I J(vyv)) —
&, (I ,(y,v), I,(y,v)).

FHA=0RpA"=018.1,=0,H(6)BF,=0,\TTE,=0,/8K (y,9) =0, XHW
S RAFRIE, Bl XMRI5] A f BJAE Minkowki 23 ).

E®2.2 ¥/.(M,F)—> (V**, F) £ Minkowski 25 [8] 7 fy y-Riemann & /N F %% , 3
Byt == =D ey Qi Ric) = 0 — DAFGIV 5 € T.M. B f &
Einls':ein 23 [6].

iER  HSEd Minkowski ZEF G = 0, AT L, = 0, B R K = 0, % h (8) 18.

Ric(») = EE,(e.-,e.-) + E {g, (X ,(y,¥), I,(e;ye)) — g, (I ,(y,e), I ,(y,e))}

F K i F Minkowski Z5Eh I't = O, AT f. (Ds e = — 1, (3¢, e, = =2, (2.} %

F(»
Fo; BREIERXS Y=y AMRE:
E,(e;se)= y(F,(e;5e)) + F (X (y,¢),¢) + F,(e;, 1 ,(y,e))
=Y (F,(e:ve)) — 2g,(1 ,(y,e), I ,(y,e)),
Y(F,(ei,e))=Y(g,(I,(e;ve;),5))
= g, (DY I (e.se),3) + £,(1 ,(eye),DIY) +
2C, (I ,(eve),y, DY) + 2L,C1 ,(eive) s y,3).

& F Mindowski Z @& L, =0, C,(+,3, ) =0, E, Ry Y &£ (M,F) - M35, DIy =
0, AT : Y (F,(eire)) = g,(Dy(eive)sy) + g,(1,(ee), 1 ,(y,y)). BT =0, UREEH
LA

Ric(3 =g, = 3 1, (e0re) »3) + 28,C1,(3,3), S\ 1, (enren)) —
- 4 '_



3228,(1,(y,e), 1,(3e)).
ifs— H,=0’ﬁ
Ric(3) == 3T £,C1, (3100, 1,(3:00) =~ 33 11 g, (oo g .

t1 X (3190 Minkowski ZFI% = = e., 1 F(3) = /*F(3) = F(5), 5l
Ric(y) =— 3_2( 15)F (3 = (n — DAF ().

®nig S MPF) -~ (V,F;JE Minkowski 23 fi] ) y — Riemann & /N F R E, W
Ric(y) <0,V x€ M,V y€ T, M.

e®2.3 Ef.QF,F)— (V,F) £ Minkowski Z5[8 & i —~ % W, M{E z€ M, %
(V,F) hFfE— £ MHE 7,48 z = 7(0) = fY(0),7¢) C M,V ¢, T, \M #E(V,F) hiF ¥ ¥
17,0 (M, F) )5 %89 Minkowki 25 d].

W HEER—IKzY. YAV, B dmM =24 T.M = span(Y,V), AT
Xe) RM Y %(F 20 57 EXWRAF R, B T.M = Span(X(0), 7 (0}, TAKY,V) =
R(X(0),7(0)). H¥k g F Minkowski 25 [ K = 0,G* = 0, A ifi Ly = 0, 1 (8) 8 . K (y,v) =
Ey (X0, X)) + g1 (1 (3,9, 1,7, 9)) — gy (X3 (0,X), 14 (7, X)) ] 7 B(V,F) gl
WRRE Dy 7= 0 5. AN = 1, T, =— £.Or N, XD Fgr (AD . f. Dy M) =0,
BAD =0.FURT, V) = E (X, X) — g (15 (7,X), 1y (F,X)).

Bl Ty\oMEWV,F) i 7 RHFR Dyf . (X) = 0,D7=0,¥ t,h X, XD =18

D; @ X, X)) = 227 DX, %) + 2C5 X, X, D3 ¥) + 2L; X, X, 7).

B AN =0mDi¥=0,X Ly (7, +, ) = 0, il A .25 Di X, X) = 0 AAh g7 X,

7)=0,2:(DiX,7) =0, X dim M = 2, 1A D; X = 0,V £, ATi 45 :
1;(7,X) =Dyf ,(X) — f.(DyX) = 0,
[+ &
R(¥,V)= E.(X,X)

=¥ (Fy (X, X)) — F; (f. D53 X),X) — F3 (X,f.(D; X

=¥ (g (D3 X,X) — g (Dy X, X))

= (,
XA fRATRE, ATl X518 M, F) £ %A Minkowski 23 [8]. {E 4.

2®2.4 % f.(MF)— (V,F) & Minkowski Z AR FRIE, | T 2 <A(E,#
H f # Finsler-Riemann £ FRE, W — -g-h <K< %h.
Y V

iE#A Eﬁﬁ*kfimﬁz——ﬂ(m}’,}’ A V}’KEP el:F_‘.(_Y_v_)’Ei:W Y;:=3,V:=v,

{2} RXF g, WREEXF BT, M K(y,0) = g: (R (2.),2) | .. 1 F Minkowsi z5 ] G°

= 0,K = O,L, = 0, ,ﬂ'] i (8) ;ﬁ K,v) = E,l(e,-,ei) + g¢l( I.l(euel)’ l.l(enei)) -
— 100 —



£, (Lalerye), Lalerse)). BT Minkowski e, = -5 (XBD HK(3,0) = E, (enve) +
DICIE B — (1450, HK
b

DIt I = (OS5 2<(15u>2+<11..>><—;—

DI I — (1) >>——E<<1 EE A4 (I8 + 2( 140D
b

— 12(1 )z>_lh

2
b;n
M E, (e;,e;)~—§—h<f(y,v)<E. (e;,e;)+—h.
BH T f & Finsler—Riemann £ 8, ﬁ I, (ese) =1, (ey,e))=A(er)se,=F. (%)), H
(ME@HRB.
el(F.l(ene.'))=el(g.,(A(el),el))=0-
P Ni1]
E,l(ene.‘):"‘ F'x(f‘ (—D—.l ;.'),e.') - F.l(enf. (Eel Z))
= F-l( | . (el,e,-),e,.) + F.] (e;y I o (3113.‘))
= Zg, (I ° (e5e), I o (eyye;)
haians ZZ ( l 11. ’
A —2h<E., (e:,e) <0, B — 2h— Th<K (3,0 <Th. EH.
LKA .
E®E2.5 FS:MF)—> (V,F) R Minkowski S FRFRE, | I |*<r(EF.C,
—0,YY € T.MY z€ M, 0. ——2—h<K<%h.

eR2.6 ¥ f.(M,F)—> (V,F)RMinkowskiZs[@] &) 2 % y-Riemann &/NFHIE,

T l2<ACH¥O,0 —3r<K<o0.
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On Submanifolds of Minkowski Space

NIE Zhi

(Dept of Math. , Chongqing Teachers’ College, Yongchuan 402168, China)

Abstract ; Submanifolds flag curvature and Ricci curvature of submanifolds is studied by us-
ing normal curvature, Landsberg Curvature, normal tangent Curvature, Berwald connec-

tion, and second fundamenal form in Minkowski space.

Key words: Minkowski space; flag curvature; second fundamental form.
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