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ABSTRACT. The 1nvariant splitting
method of a pseudo-Riemanian manifold on arbitrary
number of sections has been constructed 1in the present

work.
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Our technique 1s based on introduction of projection
operators { H}, inducing splitting of the bundle T'(M)
and geometrical objects defined on 1t. The linear ope-
rators { H“} (the tensors of (1,1) type) are given by:

H*-HY = 6§

ZH“ - ]

where o, 0 = 1,2, ..
the unit operator. Any vector X and one-form w are
projected 1mmto corresponding sections of the tangent
and cotangent bundles by these projection operators

U}

(1)

k are indeces of sections and [ 1s

He . X*=HX)=X* X*exe
H® w=H%w)=w*w*e X"
TM)=X'p X ...¢XF

k
9= 4" (3)
a=1
where ¢® 1s the metric induced on the section 2. Due
to conditions H*-H” =0 and g¢g(H*-X Y) —
— g()f - H, }7) 1t follows that

X*.YP =0,¢%X?,)=0 (4)

The Levi-Civita connection V is splitted on k° com-
ponents

V¥ =3 VLY apBy=12.4k

and the components

—

X’ﬁyﬁ) =

V%, YP = H*(V —~B(X"7,Y")

determine the exterior unholonomisity tensor of the
section ¥, while the components

Ve Yl = H¥(Vg,Y7) = —Q* (X7, Y7)

determine the generalized Ricci’s coeflicients of rota-
tion.
Substituting all the connections 1n the mvariant de-

finition of the curvature tensor

R(X,Y)Z -V =(VgVy-VyVe—Vizy
by their "splitted representatives” (77), we have obtai-
ned the invariant generalizations of the (Gauss-Codacci-
Ricc1’s equations:

R(X*,Y*)Z% . V™= RY(X* Y7 . Vo4

F g 24NV B2 Ve
+BY(Ye, V). BY(Xe, 7o) —
—BY(X*, V) BV (Y, Z%)},

where Rﬁ(f@jf“)f@ V% is the curvature tensor on
the section X¢.

o vayoa 18 178 8 §p o oy
R(X®, V)70 VP = V8 (V5 B)(X°, 7°)

(TP RB(va gay _

— ) QX V) BI(YY, %) +

JFE,S

4 Z QI (Y VP . BI(X*, 7% +
JFE,S

+ Y 27 QYA (X, YY), V) +
JFEo,S

o PBN7a B _ (7o o PO
R(X*,Y?YZ* - VP =(Z (V;;EB ) +
+(X> . B*, 7% BY)(Y?, V%) +
+(VP (VE BPY4+(Y? - BP VP BP)Y)WX, Z%) +
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1 E {BY(X* Z¢) .- B" (Yﬁj 175) — Here we use the following definitions
T N (X ¥VP) = HI([X*, YA
_QV(XY VP .QUY P Ze A
Q' )@ _,)+ (Yﬁ3 B VO QNXY, 27 =

=gV QU2 e X7)  BI(X )] (12)
(V. Q)Y V) =V,
_ —QWW Y7LV — Q0

R(X*,YP)Z* - V? =V° {(Vy,B ) (X, Z%) V.. V?)
5 ON(VE 7o . . .
—(V)—{LQQ J(Y7, Z%) 1 + Objects S and A are the symmetric and antisymme-
1o B&*(fﬁj éﬁ(jﬂfj [75)) _ tric parts of B respectively. All popular splitting met-
= 53 23, 2o 2 hods (such as the monad method Antonov V.I.) et.al.
Y0 6 3 & Q aNy J :J
Ii B (}: "% (X; ,qu) 1978, the Newman-Penrose’s formalism Newman E.T.
—Z% - BY (A" (X", Yﬁ); V7)) + and Penrose R., 1962, the (Geroch’s formalism (Geroch
_|_(}7/5 Eﬁj 9. Efﬁ)(fﬂj fﬂ) _ R., 1971) and many others can be obtained as a special
da Ba 06 AS\ip Fay cases of this approach when we choose concrete basis
(X" - B "Ii ? )(E/ ’{ ) of splitting.
— Z (7% QA (X*, YP), V") + For example, the Newman-Penrose’s method corre-
vEa, 3,6 sponds to the following projection operators:

+BY (XY, Z%)-QV(YP, V) +

7 S H=F, 0 H'=1-F, %0
QX V- QV(YP, Z7} (10)

g — gf _|_gH (13)
RIX*Y)Z" V=V {(Ve,Q )X, 27) - ¢ =200 062 + 93003 4 .
~(V @)Y, 2} + VB (X, Q° (Y7, 27)) - +0 @ o) (14)
_RBYVE OB(XY 7Y — RO(AY(XY VB 77
B(Y", Q"(X", 2 )_? B (A_*( _"’Y_*)”Z_ﬁ )} + The basis of one-forms {6%},a = 1,2,...n 1s a com-
+ 27 ABY(YP,Q°(X*, V%)) — plex one in general case.
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