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n f(·) ∈ n (R �→R)

‖f(·)‖∞ :=
t∈R

|f(t)| <∞,
∥∥∥f (n)(·)

∥∥∥
∞

<∞.

n = 2

∥∥f ′(·)∥∥∞ �
√

2 ‖f(·)‖∞ ‖f ′′(·)‖∞.

n ≥ 2 1 � k < n Cn,k

∥∥∥f (k)(·)
∥∥∥
∞

� Cn,k ‖f(·)‖1−k/n
∥∥∥f (n)(·)

∥∥∥
k/n

∞
.

(M, g = 〈·, ·〉) g ∇
g x(·) : I �→ M

I ⊂ R ξ(·) : I �→ TM x(·) ∇ẋξ(t)
ξ(·) ẋ(t) ∈ Tx(t)M t ∈ I ∇k

ẋ k
∇ẋ TM =

⊔
x∈M TxM

π(·) : TM �→M TxM = π−1(x) M x
U(·) : M �→ R ∇U(x) ∈ TxM HU (x) : TxM �→ TxM

U(·) x

〈HU (x)ξ, η〉 = 〈∇ξ∇U(x), η〉
x ∈ M ξ, η ∈ TxM ξ ‖ξ‖ :=

√〈ξ, ξ〉
ξ(·) x(·)

‖ξ(·)‖∞ :=
t∈R

‖ξ(t)‖ .

x(·) : R �→ M
‖∇ẋẋ(·)‖∞ <∞.

U(·) :M �→ R

t∈R
U ◦ x(t) <∞, ‖∇U ◦ x(·)‖∞ <∞,

λ :=
t∈R

{〈[HU ◦ x(t)] ξ, ξ〉 : ξ ∈ Tx(t)M, ‖ξ‖ = 1
}
> 0.

‖ẋ(·)‖∞ � C
√
‖∇U ◦ x(·)‖∞ ‖∇ẋẋ(·)‖∞ /λ

C ζ3 − 3ζ = 1.
C < 1.87939.
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n)(·)))))))))
∥∥∥∥∥∥∥∥∥∥∥∥∥∥∥
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) : I �→ TMMMMMMMM xxxxxxxxx(·)
) ∈ TxTT ((((tttt))))MMMMM t ∈

�→ R ∇∇∇∇∇∇∇∇∇U(((((x) ∈
U(·)

〈HU (x)ξ, η〉〉〉〉〉〉〉〉 = 〈∇ξ∇
ξ, η ∈∈∈∈∈∈∈ TTTTTTTxxTT MMMMMMM

ξξξξξ(·))) xxx(((((((((·)))))))))
‖ξ(·)‖

xxxxx(((((·)) :) :) :) :) : R �→→→→MMMMMMM



M = R
d U(x) := ‖x‖2 /2 λ = 1

C C2,1 =
√
2

x(·) K D ⊂ M x0 ∈ D \ K

ρ(·, x0) : D \ {x0} �→ (0,∞)

U(x) := ρ2(x, x0).

ξ(·) : R �→ TM x(·) : R �→ M
n � 2

‖ξ(·)‖∞ <∞, ‖∇n
ẋξ(·)‖∞ <∞.

k < n ∥∥∥∇k
ẋξ(·)

∥∥∥
∞

� Cn,k ‖ξ(·)‖1−k/n∞ ‖∇n
ẋξ(·)‖k/n∞

Cn,k

ξ(·)‖k/nnnnnnnnn∞
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trace Ve Ve Ve Ve Ve Ve Ve Ve V = 1= 1= 1= 1= 1= 1= 1= 1= 1


