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໰୊ 1 ࣍ͷؔ਺ f ͷಋؔ਺ΛٻΊΑ.

(a) f(x) = sinx2 + cos2 x (b) f(x) = log(log x) (x > 1)

(c) f(x) = ax
2+x+1 (a > 0) (d) f(x) = xxx

(x > 0)

໰୊ 2 ࣍ͷؔ਺ f ͷಋؔ਺ΛٻΊΑɽ

(a) f(x) = Arcsinxʢ|x| < 1ʣɽͨͩ͠ Arcsin͸ sinͷఆٛҬΛ [−π
2 ,

π
2 ਺Ͱ͋Δɽؔٯͱ͖ͷͨ͠ݶ੍ʹ[

(b) f(x) = Arccosxʢ|x| < 1ʣɽͨͩ͠ Arccos͸ cosͷఆٛҬΛ [0,π]ʹ੍ͨ͠ݶͱ͖ͷؔٯ਺Ͱ͋Δɽ

(c) f(x) = Arctanxɽͨͩ͠ Arctan͸ tanͷఆٛҬΛ (−π
2 ,

π
2 ਺Ͱ͋Δɽؔٯͱ͖ͷͨ͠ݶ੍ʹ(

໰୊ 3 ೚ҙͷ α ∈ Rʹରͯ͠ɼؔ ਺ f(x) = xα͸ x > 0Ͱඍ෼ՄೳͰ f ′(x) = αxα−1Λຬͨ͢͜ͱΛࣔͤɽ

໰୊ 4 ૒ۂઢؔ਺ f(x) = sinhx := ex−e−x

2 ͓Αͼ g(x) = coshx := ex+e−x

2 Λ͑ߟΔɽ

(a) g2 − f2 = 1͕੒Γཱͭ͜ͱΛࣔͤɽ

(b) f ͱ g ͷಋؔ਺ΛͦΕͧΕٻΊΑɽ

໰୊ 5 ؔ਺ f ͸ด۠ؒ [a, b]্࿈ଓɼ։۠ؒ (a, b)্ඍ෼Մೳͱ͢Δɽͨͩ͠ −∞ < a < b < ∞ɽ͜ͷͱ͖
f ͱͦͷಋؔ਺ f ′ ʹؔ͢Δ࣍ͷ໋୊ΛʢLagrangeͷฏۉ஋ͷఆཧΛ༻͍ͯʣࣔͤɽ

(a) f ′ ͸ (a, b) ্ 0 ͱ͢Δɽ͜ͷͱ͖ f ͸ [a, b] ্ఆ਺Ͱ͋Δɽʢ͢ͳΘͪ೚ҙͷ a < x ≤ b ʹରͯ͠

f(x) = f(a)͕੒Γཱͭɽʣ

(b) f ′ ͸ (a, b)্ਖ਼ͱ͢Δɽ͜ͷͱ͖ f ͸ [a, b]্ٛڱ୯ௐ૿ՃͰ͋Δɽʢ͢ͳΘͪ೚ҙͷ a ≤ x < x′ ≤ bʹ

ରͯ͠ f(x) < f(x′)͕੒Γཱͭɽʣ

໰୊ 6 ؔ਺ f, g ͸ limx→a f(x) = αɼlimy→α g(y) = β Λຬͨ͢ͱ͢Δɽͨͩ͠ |β| < ∞ɽ͜ͷͱ͖࣍ͷ֤
৔߹ʹؔͯ͠ limx→a g ◦ f(x) = β ͕੒Γཱͭ͜ͱΛʢؔ਺ͷݶۃͷఆٛʹ͍ͯͮجʣࣔͤɽ

(a) |a| < ∞, |α| < ∞ (b) a = ∞ = α



ղ౴ྫʢୈ 7ճʣ

໰୊ 1 (a) f ′(x) = 2x cosx2 − 2 sinx cosxɽ(b) f ′(x) = 1
x log xɽ(c) f ′(x) = (2x+ 1)ax

2+x+1 log aɽ

(d) g(x) = xx ͱ͓͘ͱ log g(x) = x log x ΑΓ g′(x) = g(x) d
dx x log x = xx(log x + 1)ɽ͞Βʹ͜ͷ

ͱ͖ log f(x) = g(x) log x ΑΓ f ′(x) = f(x){g′(x) log x + g(x)
x } = xxx{xx log x(log x + 1) + xx−1} =

xxx+x{(log x)2 + log x+ x−1}ɽ

໰୊ 2 (a) y = Arcsinxͱ͓͘ɽ͜ͷͱ͖ x = sin yͳͷͰ dy
dx = 1

dx
dy

= 1
cos yɽ͜͜Ͱ |y| < π

2 ΑΓ cos y ≥ 0

ͳͷͰ cos y =
√

1− sin2 y =
√
1− x2ɽैͬͯ dy

dx = 1
cos y = 1√

1−x2ɽ

(b) y = Arccosxͱ͓͘ɽ͜ͷͱ͖ x = cos y ͳͷͰ dy
dx = 1

dx
dy

= − 1
sin yɽ͜͜Ͱ 0 ≤ y ≤ π ΑΓ sin y ≥ 0ͳ

ͷͰ sin y =
√
1− sin2 y =

√
1− x2ɽैͬͯ dy

dx = − 1
sin y = − 1√

1−x2ɽ

(c) y = Arctanxͱ͓͘ɽ͜ͷͱ͖ x = tan y ͳͷͰ dy
dx = 1

dx
dy

= cos2 y = 1
1+tan2 y = 1

1+x2ɽ

໰୊ 3 g(x) := log f(x) = α log x ͱ͓͘ɽ͜ͷͱ͖ g(x) ͸ x > 0 Ͱඍ෼ՄೳͰ g′(x) = α
xɽ͜ΕΑΓ

f(x) = eg(x) ͸ʢR্ඍ෼Մೳͳʣࢦ਺ؔ਺ͱ g ͷ߹੒ؔ਺ͳͷͰ x > 0Ͱඍ෼ՄೳͰ f ′(x) = g′(x)eg(x) =

g′(x)f(x) = α
x · xα = αxα−1ɽ

໰୊ 4 (a) f2 = e2x+e−2x−2
4 ͓Αͼ g2 = e2x+e−2x+2

4 ΑΓ g2 − f2 = 4
4 = 1ɽ

(b) f ′(x) = ex+e−x

2 = coshxɽg′(x) = ex−e−x

2 = sinhxɽ

໰୊ 5 (a) a < x ≤ bͱ͢ΔɽԾఆΑΓ f ͸ [a, x]্࿈ଓ͔ͭ (a, x)্ඍ෼ՄೳͳͷͰɼLagrangeͷฏۉ஋

ͷఆཧΑΓ࣍Λຬͨ͢ c ∈ (a, x)͕ଘ͢ࡏΔɿf(x)− f(a) = f ′(c)(x− a)ɽ͜͜ͰԾఆΑΓ f ′(c) = 0ͳͷͰ

f(x)− f(a) = 0͢ͳΘͪ f(x) = f(a)ɽ

(b) a ≤ x < x′ ≤ bͱ͢ΔɽԾఆΑΓ f ͸ [x, x′]্࿈ଓ͔ͭ (x, x′)্ඍ෼ՄೳͳͷͰɼLagrangeͷฏۉ஋

ͷఆཧΑΓ࣍Λຬͨ͢ c ∈ (x, x′)͕ଘ͢ࡏΔɿf(x′)− f(x) = f ′(c)(x′ − x)ɽ͜͜ͰԾఆΑΓ f ′(c) > 0͔ͭ

x′ − x > 0ͳͷͰ f(x′)− f(x) > 0͢ͳΘͪ f(x) < f(x′)ɽ

໰୊ 6 (a) ε > 0ͱ͢Δɽlimy→α g(y) = β ΑΓ࣍Λຬͨ͢ γ = γ(ε) > 0͕ଘ͢ࡏΔɿ0 < |y − α| < γ ͳ

Β͹ |g(y) − β| < εɽ͞Βʹ limx→a f(x) = αΑΓɼ͜ͷ γ ʹରͯ࣍͠Λຬͨ͢ δ = δ(γ) > 0͕ଘ͢ࡏΔɿ

0 < |x − a| < δ ͳΒ͹ |f(x) − α| < γɽैͬͯ 0 < |x − a| < δ = δ(γ(ε))ͳΒ͹ |g(f(x)) − β| < ε͕੒Γ

ཱͭɽ

(b) ε > 0ͱ͢Δɽlimy→∞ g(y) = β ΑΓ࣍Λຬͨ͢ S = S(ε)͕ଘ͢ࡏΔɿy > S ͳΒ͹ |g(y)− β| < εɽ͞

Βʹ limx→∞ f(x) = ∞ΑΓɼ͜ͷ S ʹରͯ࣍͠Λຬͨ͢ T = T (S)͕ଘ͢ࡏΔɿx > T ͳΒ͹ f(x) > Sɽ

ैͬͯ x > T = T (S(ε))ͳΒ͹ |g(f(x))− β| < ε͕੒Γཱͭɽ


