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M n g, ∇
〈·, ·〉 g

V (M) M [X,Y ]
X,Y ∈ V (M). V (M)

C∞.

π : M → B B
m (n > m)

p ∈ B
π−1(p) M k = n−m. π : M → B F

M k = n−m, Lp = π−1(p), p ∈
B.

F k 0 < k < n. Lp F,
q ∈ M, π(q) = p, TqF Lp q ∈ Lp, H(q)

TqF. TF = {TqF}, TH = {H(q)}
TM TM = TF ⊕TH.

X X = Xv + Xh, Xv ∈ TF, Xh ∈ TH. Xh = 0 Xv = 0
X

π : M → B dπ

F

γ : [a, b]→ B B γ(a) = p. γ̃ : [a, b]→M γ̃(a) ∈ π−1(p)
γ : [a, b]→ B, π(γ̃(t)) = γ(t) t ∈ [a, b].

S : V (F ) ×H(F ) → V (F ) S(X,U) = ∇v
XU

∇v
XU ∇XU, V (F ), H(F )

U ∈ HF S(X,U) SU

S(X,U) = SUX = ∇v
XU.

SU lU :

lU (X,Y ) = 〈SUX,Y 〉.
lU (X,Y ) U

SU S(X,U) = AX.
U [Y, U ]

Y ∈ V (F ) A F U
F

D ⊂ V (M)
x ∈ M t → Xt(x) X

x t = 0 t → Xt(x) I(x) ⊂ R,
X x

BBBBBBB

p ∈ BBBBB
π : MMMMMMMMM → B

L

k < nnnnnnnn. Lp

F Lp

TF
TMTMTMTTMTMT = T

XXXXXXXXXvvvvvvvv ∈∈∈∈∈∈∈ TFTFTFTFTTT , XXXX, X,, h ∈ TH

F

BBBBB γ
γγγ : [:: [[: [: [a, b]→

V (FF ))))))))) ××××H(F ))) →→→→→→ VVV (F )
∇v

XXXU

U ∈



X M
x → Xt(x)

A(D) K(M)
D K(M) X1, X2, ..., Xm

X1(x), X2(x), ..., Xm(x) Ax(D) x ∈M,

Ax(D) = {X(x) : X ∈ A(D)}.
π : Rm → L(x0)

X1, X2, ..., Xm,

π(t1, t2, . . . , tm) = Xtm
m (X

tm−1

m−1 (. . . (X
t1
1 (x0) . . .))).

Y1 =
∂

∂x1
, Y2 =

∂

∂x2
, Y3 = −x3 ∂

∂x1
+ x1

∂

∂x3
, Y4 =

∂

∂x4

R4 A(D)

X1 =
∂

∂x1
, X2 =

∂

∂x3
, X3 = −x3 ∂

∂x1
+ x1

∂

∂x3
, X4 =

∂

∂x2
, X5 =

∂

∂x4

L(p) p ∈ R4 R4.
π : R5 → R4

π(t1, t2, t3, t4, t5) = Xt5
5 (Xt4

4 (Xt3
3 (Xt2

2 (Xt1
1 (O))))),

O− R4.

g̃ R4

π : R5 → R4

π : R5 → R4 R5

(R4, g̃)

Y4YY =====
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∂∂∂∂∂∂∂∂xxx4444

∂x3
, XXXXXXXXX444444444XXXXX =
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∂∂∂∂∂∂∂∂∂xxxxxxxxx22222222
, X, X, X, X, X, X, X, XX555 =

∂

∂x

R4.

5 (Xt4
4X ((((((((XXXXXtttt3

3 (((Xttttttttt22
22 (((((((((XXXXXttttt1

1 (O))))) )))
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