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In the sequel we regard all the objects to be smooth.
Let M be a manifold with local coordinates x = (x1, . . . , xm). As-

sume that M is equipped with a symmetric connection

{Γkij(x)}, Γkij = Γkji.

Recall that if we are given with a curve γ : [0, 1] → M then the
parallel transport

Gs
s′(γ) : Tγ(s′)M → Tγ(s)M

is defined as follows

d

ds

(
Gs
s′(γ)v̂

)r
+ Γrij(γ(s))γ̇i(s)

(
Gs
s′(γ)v̂

)j
= 0,

Gs′

s′(γ)v̂ = v̂ ∈ Tγ(s′)M.
(3.1)

Let

ωτ (x) = ωτi (x)dxi, τ = 1, . . . , n < m, rang (ωτi ) = n
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be 1-forms that define a distribution

p(x) =
n⋂
τ=1

kerωτ (x) ⊂ TxM

on M.

Theorem 1. Assume that there exist 1-forms

ατψ = ατψidx
i, τ, ψ = 1, . . . , n

such that
∇qω

τ
λ = ατψqω

ψ
λ . (3.2)

Then for any curve γ it follows that

Gs
s′(γ)p(γ(s′)) = p(γ(s)).

Proof. Introduce a notation v(s) = Gs
s′(γ)v̂, v̂ ∈ p(γ(s′)).

Multiply both sides of equation (3.2) by γ̇q(s)vλ(s):

vλ(s)
d

ds
ωτλ(γ(s))− Γrqλ(γ(s))ωτr (γ(s))vλ(s)γ̇q(s) = γ̇q(s)vλ(s)ατψqω

ψ
λ .

(3.3)
Multiply both sides of equation (3.1) by ωτr (γ(s)):

ωτr
d

ds
vr(s) + ωτrΓrij γ̇

ivj = 0. (3.4)

Introduce a notation yτ (s) = ωτr (γ(s))vr(s). Note that yτ (s′) = 0.
Adding (3.4) and (3.3) we get

ẏτ = γ̇qατψqy
ψ.

By the Cauchy existence and uniqueness theorem we obtain yτ (s) = 0.
The Theorem is proved.

Theorem 2. Assume that there exist 1-forms

ατψ = ατψidx
i, βτψ = βτψidx

i τ, ψ = 1, . . . , n

such that
∇qω

τ
λ = ατψqω

ψ
λ + βτψλω

ψ
q . (3.5)

Then for any curve γ such that γ̇(s) ∈ p(γ(s)) one has

Gs
s′(γ)p(γ(s′)) = p(γ(s)).

This theorem is proved in the same manner as the previous one.
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