Joboooogoboooud

U OobOoobooooooboooboo

boboobobooobooboooobobooooboooooboooboon
oboooOobooooboboooooboooooboboooboOobooon
oboooboobooooboobobooooooooooboboooobooboooo
gbooooobooooooboon

1 00000

(m+n)000000000000 (M,5)0000000mO00000
0MOOOOOOg=g/,0000000000000000000000
(cf. 4)000000000000000000TM 0000000 TML
00000000 Rad(TM)D0O00000 radical 000000

Rad(T, M) = {¢£ € T,M|g(¢, X) =0, X € T,M}.

Rad(TM)O0O00 r0000MO 000000000
TMOOO Rad(TM)000000 S(TM)0000000000000
0O00D000screen 000000

TM = S(TM) L Rad(TM).

000 TML 000 Red(TM) 000000 ¢(TMY) 000000000
screen 000000000000

TM* = s(TM*) L Rad(TM).

MO-0000008(TM)0O s(TMY) 00000000 m—7r, n—7r0O
OO00OMO r=n<m0O0O0O coisotropicdr = m < n 000 isotropicO
r=m=n000 totally lightlike DO OO OO0O

Rad(TM)OOO000O {&,---,600008(TM)0 s(TMY)OoOO000d

9(&, Nj) =di5,  g(Ni, Nj) =0

0000000 {M,---,N,}000000000000000 {Ny,---,N,}
0000000000 k(TM)0O000000000000000000

TM|y = S(TM) L (Rad(TM) @ ltr(TM)) L s(TM™*)

=TM & tx(TM).



00000000{S(TM),s(TM*),lte(TM)} 000000000000

gboboobooboooboobobooboobooobooona

(M,5) 0 Levi-Civita 0 00 VOO DDOOOOO0DO0O0OOOO0OO0O0O0O0O
0ooo0o0o0o0ooo

VxY =VxY +h(X,Y), X,Y eD(TM).

oooaARO0DOCOOO0OODORDOOOOOODOOOMOOOOOO
oooooooog

2 Joooboboogd

Bejan-Duggal 000 3]0 000000000000 0OO0O0OOOOO0O
go

000 ([3]). (i) h=0on Rad(TM), D000 (ii) tracey), ., h =000
000000MO00000000000

000O00O000o0oo22000000S8STrM)0000OO0OOOOOO
ooooooobooboo

000 ([16)0 (a) h(€, X) = 0, € € D(Rad(TM)), X € T(TM), 0000
(b) tracey ., ,h=000000000M 000000000000

000 ([16). 0000 {S(TM),s(TM*),1tr(TM)} 0000000000
oooo

gboobol1obogbobooboobobooboboobobooogob
goooooo

obooobOoboooobooboooobooboooob1boooo0oobon
Ul1gooooobooobogobooooobooooon

000 (p)null0000000O00OO0OOOOOOOOODOOOOO
ooooooobooboo

O0nmll000000007Ric(p,n) >0, p:nul’0 000000000
000000000 nullD00000000000



gboooboiliobobobooboo 20000

000 ([13))0(M,g,S(TM)) 000 20 40000000000000
R{OO0O0O0O0O0O0OODD STM)00000000000000MO0O
00000000S(TM)0000 leafD tx(TM)00000000000
0000000000000000000

gogn ([13})DR§DDDDDDDDDDDDDDDDDDDDDDDD
googobooobooboobobobooboobooboobooobooboo

00000020000

0000 (16)0R¢000000000000000000000000
00000000000000000000000000000 40000
0000000000000000000000000000000000
0000000000
00000000000000000 coisotropic 0 0 0 0

O0Gorkavyy OO [11]0000000000O0OOOOOOOOOOO
ooooboobooooobooog

3 oo

OO00OOcoisotropic0 00 0O0O0OOO0ODOODOOO
ooo00obOO00O0O0O0obOo0oO0bDO0bOoOOooOOobooboOoDbOooboo
0oooooooooooooooooo
gooooOOobOoobooboboonodg

O00000000000c. [1000000000cf [9], [15], (19000

000000 screen000000000000000000000000Cf.
[4], [6], 20D OO



ooon

1]

A. Al-Ageel and A. Bejancu, On the geometry of paracomplex submanifolds,
Demonstratio Math., 34 (2001), 919-932.

C. Atindogbe and L. Berard-Bergery, A note on conformal connections on
lightlike hypersurfaces, Conformal Geom. Dynam., 11 (2007), 1-11.

C. L. Bejan and K. L. Duggal, Global lightlike manifolds and harmonicity,
Kodai Math. J., 28 (2005), 131-145.

K. L. Duggal and A. Bejancu, Lightlike Submanifolds of Semi-Riemannian
Manifolds and Applications, Kluwer Academic Publishers, 1996.

K. L. Duggal and A. Gimenez, Lightlike hypersurfaces of Lorentzian mani-
folds with distinguished screen, J. Geom. Phys., 55 (2005), 107-122.

K. L. Duggal and D. H. Jin, Totally umbilical lightlike submanifolds, Kodai
Math. J., 26 (2003), 49-68.

K. L. Duggal and D. H. Jin, Null Curves and Hypersurfaces of Semi-
Riemannian Manifolds, World Sci., 2007.

K. L. Duggal and B. Sahin, Differential Geometry of Lightlike Submanifolds,
Birkhauser, 2010.

A. Ferrandez, A. Gimenez and P. Lucas, Null helices in Lorentzian space
forms, Int. J. Mod. Phys. A, 16 (2001), 4845-4863.

A. Ferrandez, A. Gimenez and P. Lucas, Relativistic particles and the gom-
etry of 4-D null curves, J. Geom. Phys., 57 (2007), 2124-2135.

V. Gorkavyy, On minimal lightlike surfaces in Minkowski space-time, Diff.
Geom. Appl., 26 (2008), 133-139.

M. Sakaki, Two classes of Lorentzian stationary surfaces in semi-Riemannian
space forms, Nihonkai Math. J., 15 (2004), 15-22.

M. Sakaki, Mimimal lightlike hypersurfaces in R3 with integrable screen dis-
tribution, Balkan J. Geom. Appl., 14(1) (2009), 84-90.

M. Sakaki, Mimimal lightlike Monge hypersurfaces in semi-Euclidean spaces,
Int. J. Pure. Appl. Math., 54 (2009), 543-549.

M. Sakaki, Null Cartan curves in R3, Toyama Math. J. 32 (2009), 31-39.

M. Sakaki, On the definition of minimal lightlike submanifolds, Int. Electron.
J. Geom., 3(1) (2010), 16-23.

M. Sakaki, Notes on null curves in Minkowski spaces, Turkish J. Math., 34
(2010), 417-424.

M. Sakaki, Lorentzian stationary surfaces in 4-dimensional space forms of
index 2, preprint.

M. Sakaki, Bi-null Cartan curves in semi-FEuclidean spaces of index 2, in
preparation.



