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̍
۠ؒ [0, 1]্ͷC1ؔڃ਺ ϕ(t)Ͱ ϕ(0) = 0,ϕ(1) = 1Λຬͨ͢΋ͷશମͷू߹Λ Γͱ͢Δɽ

ϕ ∈ Γʹରͯ͠ɼ

I(ϕ) =

∫ 1

0

(ϕ̇(t))2dt, J(ϕ) =

∫ 1

0

(tϕ̇(t))2dt

ͱ͓͘ɽ͜͜Ͱɼϕ̇(t)͸ ϕ(t)ͷಋؔ਺
dϕ

dt
(t)Ͱ͋Δɽ·ͨɼ

A = inf
ϕ∈Γ

I(ϕ), B = inf
ϕ∈Γ

J(ϕ)

ͱ͓͘ɽҎԼͷ໰͍ʹ౴͑Αɽ

(i) AΛٻΊΑɽ·ͨɼI(ϕ) = AͱͳΔ ϕ ∈ ΓΛٻΊΑɽ

(ii) ਖ਼ͷ੔਺ nʹରͯ͠ɼϕn(t) = 1− (1− t)nͱ͓͘ɽJ(ϕn)ΛٻΊΑɽ

(iii) BΛٻΊΑɽ

(iv) J(ϕ) = BͱͳΔ ϕ ∈ Γ͸ଘ͠ࡏͳ͍͜ͱΛࣔͤɽ



An English Translation:

Basic Mathematics I

̍
Let Γ be the set of C1 functions ϕ(t) on the interval [0, 1] satisfying ϕ(0) = 0 and ϕ(1) = 1.

For ϕ ∈ Γ, define

I(ϕ) =

∫ 1

0

(ϕ̇(t))2dt, J(ϕ) =

∫ 1

0

(tϕ̇(t))2dt,

where ϕ̇(t) is the derivative
dϕ

dt
(t) of ϕ(t). Let

A = inf
ϕ∈Γ

I(ϕ), B = inf
ϕ∈Γ

J(ϕ).

Answer the following questions.

(i) Find A. Moreover, find ϕ ∈ Γ satisfying I(ϕ) = A.

(ii) For a positive integer n, define ϕn(t) = 1− (1− t)n. Find J(ϕn).

(iii) Find B.

(iv) Show that there does not exist ϕ ∈ Γ satisfying J(ϕ) = B.


