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໰୊ 1 ؔ਺ f, g ͸ͱ΋ʹ n ճඍ෼Մೳͱ͢Δɽඍ෼ͷϥΠϓχοπଇ (fg)′ = f ′g + fg′ Λ༻͍ͯɼੵ

h = fg ʹؔͯ͠

h(n) =
n∑

k=0

(
n

k

)
f (k)g(n−k)

͕੒Γཱͭ͜ͱΛࣔͤɽͨͩؔ͠਺ ϕʹରͯ͠ ϕ(0) = ϕ͓Αͼ੔਺ k ≥ 1ʹରͯ͠ ϕ(k) ͸ ϕͷୈ k ֊ಋؔ

਺Λද͢ɽ

ώϯτɿೋ߲܎਺
(n
k

)
= n!

k!(n−k)! ͷؔࣜ܎
(n
k

)
=
(n−1
k−1

)
+
(n−1

k

)
ʢ1 ≤ n ≥ k ≥ 0ʣΛ༻͍Δɽͨͩ͠

(n−1
−1

)
= 0 =

(n−1
n

)
Ͱ͋Δɽ

໰୊ 2 ͷؔ਺࣍ f ͷୈ n֊ಋؔ਺ΛٻΊΑɽ

(a) f(x) = xα (b) f(x) = sinx (c) f(x) = x3ex

໰୊ 3 ؔ਺ f(x) = 4x3 + 9x2 − 12x− .ͷ໰͍ʹ౴͑Α࣍ͯؔ͠ʹ10

(a) f ͷۃ஋఺ͱۃ஋ΛٻΊΑɽۃେɾۃখʹ͍ͭͯ΋ٞ࿦ͤΑɽ

(b) f ͷมۂ఺ͱมۂ఺Ͱͷ஋ΛٻΊΑɽͲ͜ͰԼʹತɾ্ʹತʹͳΔ͔΋ٞ࿦ͤΑɽ

(c) f ͷάϥϑͷ֓ܗΛඳ͚ɽؔ਺஋͕Ͳ͜Ͱݮগɾ૿Ճ͢Δ͔ɼ͓ΑͼແݶԕͰͷڍಈ΋ٞ࿦͢Δ͜ͱɽ

໰୊ 4 ؔ਺ f(x) = e−x2

ʹؔͯ͠લ໰ͱಉ͡໰͍ʹ౴͑Α.

໰୊ 5 ؔ਺ f(x) = xα Λ͑ߟΔɽ࣍ͷ֤৔߹ʹରͯ͠ f ͸ x > 0ͰԼ·ͨ͸্ʹತ͔Ͳ͏͔ٞ࿦ͤΑɽ

(a) α = 0 (b) 0 < α < 1 (c) α = 1 (d) α > 1

໰୊ 6 ͷ໰͍ʹ౴͑Αɽ࣍

(a) ؔ਺ f ͸ด۠ؒ [a, b]্Ͱ୯ௐ૿Ճ͔ͭด۠ؒ [b, c]্Ͱ୯ௐ૿Ճͱ͢Δɽ͜ͷͱ͖ f ͸ [a, c]্Ͱ୯ௐ૿

ՃͰ͋Δ͜ͱΛࣔͤɽ

(b) Βͳ͍͜ͱΛࣔͤɿ࿈ଓؔ਺ݶͷ໋୊͸੒Γཱͭͱ͸࣍ f ͸ด۠ؒ [a, b]্ͰԼʹತ͔ͭด۠ؒ [b, c]্Ͱ

Լʹತͱ͢Δɽ͜ͷͱ͖ f ͸ [a, c]্ͰԼʹತͰ͋Δɽ



ղ౴ྫʢୈ 9ճʣ

໰୊ 1 n ʹؔ͢Δؼೲ๏Ͱࣔ͢ɽn = 1 ͷͱ͖͸ඍ෼ͷϥΠϓχοπଇͦͷ΋ͷɽn ≥ 2 ͷͱ

͖͸ؼೲ๏ͷԾఆͱඍ෼ͷϥΠϓχοπଇΑΓ h(n) = (h(n−1))′ = (
∑n−1

k=0

(n−1
k

)
f (k)g(n−k−1))′ =

∑n−1
k=0

(n−1
k

)
(f (k)g(n−k−1))′ =

∑n−1
k=0

(n−1
k

)
(f (k+1)g(n−k−1) + f (k)g(n−k)) =

∑n−1
k=0

(n−1
k

)
f (k+1)g(n−k−1) +

∑n−1
k=0

(n−1
k

)
f (k)g(n−k)ɽ͜͜Ͱ 1ͭ໨ͷ࿨͸

(n−1
−1

)
= 0ΑΓ

∑n
k=1

(n−1
k−1

)
f (k)g(n−k) =

∑n
k=0

(n−1
k−1

)
f (k)g(n−k)

ʹ౳͘͠ɼ2 ͭ໨ͷ࿨͸
(n−1

n

)
= 0 ΑΓ

∑n
k=0

(n−1
k

)
f (k)g(n−k) ʹ౳͍͠ͷͰ h(n) =

∑n
k=0{

(n−1
k−1

)
+

(n−1
k

)
}f (k)g(n−k)ɽ͞Βʹ

(n
k

)
=
(n−1
k−1

)
+
(n−1

k

)
ΑΓ͜ͷ࿨͸

∑n
k=0

(n
k

)
f (k)g(n−k) ʹ౳͍͠ɽ

໰୊ 2 (a) f (n)(x) = xα−n
∏n−1

k=0(α− k)ɽ

(b) f ′(x) = cosx = sin(x+ π
2 )ΑΓ f (n)(x) = sin(x+ nπ

2 )ɽ

(c) ໰୊ 1 ΑΓ f (n)(x) =
(n
0

)
x3ex +

(n
1

)
3x2ex +

(n
2

)
6xex +

(n
3

)
6ex = {x3 + 3nx2 + 3n(n − 1)x + n(n −

1)(n− 2)}exɽ

໰୊ 3 (a) f ͸ R ্ඍ෼ՄೳͳͷͰ f ͷۃ஋఺͸ఀཹ఺ͷதʹ͋Δɽf ′(x) = 12x2 + 18x − 12 =

6(x+2)(2x−1)ΑΓ f ͷఀཹ఺͸ x = −2, 1
2ɽf ′′(x) = 24x+18ΑΓ f ′′(−2) = −30 < 0ͳͷͰ f ͸ఀཹ఺

x = −2Ͱۃେ஋ f(−2) = 18ΛͱΔɽ·ͨ f ′′( 12 ) = 30 > 0ͳͷͰ f ͸ఀཹ఺ x = 1
2 Ͱۃখ஋ f( 12 ) = − 53

4

ΛͱΔɽ

(b) f ′′ ͸ x < − 3
4 ͰෛͳͷͰ f ͸ x ≤ − 3

4 Ͱٛڱͷ্ʹತɽf ′′ ͸ x > − 3
4 Ͱਖ਼ͳͷͰ f ͸ x ≥ − 3

4 Ͱٛڱ

ͷԼʹತ. Ώ͑ʹ f ͷมۂ఺͸ x = − 3
4 Ͱ͋Γɼͦ͜Ͱͷ஋͸ f(− 3

4 ) =
19
8 ɽ

(c) f ′ ͸ x < −2͓Αͼ x > 1
2 Ͱਖ਼ͳͷͰ f ͸ x ≤ −2͓Αͼ x ≥ 1

2 Ͱٛڱ୯ௐ૿Ճɽf ′ ͸ −2 < x < 1
2 Ͱ

ෛͳͷͰ f ͸ −2 ≤ x ≤ 1
2 Ͱٛڱ୯ௐݮগɽlimx→±∞ f(x) = ±∞ʢෳ߸ಉॱʣɽf ͷάϥϑͷ֓ܗ͸ུɽ

໰୊ 4 (a) f ͸ R্ඍ෼ՄೳͳͷͰ f ͷۃ஋఺͸ఀཹ఺ͷதʹ͋Δɽf ′(x) = −2xe−x2

ΑΓ f ͷఀཹ఺͸

x = 0ͷΈɽf ′′(x) = 2(2x2 − 1)e−x2

ΑΓ f ′′(0) = −2 < 0ͳͷͰ f ͸ x = 0Ͱۃେ஋ f(0) = 1ΛͱΔɽ

(b) f ′′ ͸ − 1√
2
< x < 1√

2
ͰෛͳͷͰ f ͸ − 1√

2
≤ x ≤ 1√

2
Ͱٛڱͷ্ʹತɽf ′′ ͸ x < − 1√

2
͓Αͼ x > 1√

2

Ͱਖ਼ͳͷͰ f ͸ x ≤ − 1√
2
͓Αͼ x ≥ 1√

2
ͰٛڱͷԼʹತɽΏ͑ʹ f ͷมۂ఺͸ x = ± 1√

2
Ͱ͋Γɼͦ͜Ͱͷ

஋͸ f(± 1√
2
) = e−

1
2 = 1√

e
ɽ

(c) f ′ ͸ x < 0Ͱਖ਼ͳͷͰ f ͸ x ≤ 0Ͱٛڱ୯ௐ૿Ճɽf ′ ͸ x > 0ͰෛͳͷͰ f ͸ x ≥ 0Ͱٛڱ୯ௐݮগɽ

limx→±∞ f(x) = 0ʢෳ߸ಉॱʣɽf ͷάϥϑͷ֓ܗ͸ɿ

x

y

O

1

- 1√
2

1√
e

1√
2

໰୊ 5 (a) ఆ਺ؔ਺ f(x) = 1͸೚ҙͷ 0 < p < x < q ʹରͯ͠ f(x) = 1 = f(p)(x−q)−f(q)(x−p)
p−q Λຬͨ͢ɽ



ैͬͯ f ͸ x > 0ͰԼʹತ্͔ͭʹತɽ

(b) f ′′(x) = α(α− 1)xα−2 ͸ x > 0Ͱෛɽैͬͯ f ͸ x > 0Ͱٛڱͷ্ʹತɽ

(c) ਺ؔ࣍1 f(x) = x͸೚ҙͷ 0 < p < x < q ʹରͯ͠ f(x) = x = f(p)(x−q)−f(q)(x−p)
p−q Λຬͨ͢ɽैͬͯ f

͸ x > 0ͰԼʹತ্͔ͭʹತɽ

(d) f ′′(x) = α(α− 1)xα−2 ͸ x > 0Ͱਖ਼ɽैͬͯ f ͸ x > 0ͰٛڱͷԼʹತɽ

໰୊ 6 (a) ೚ҙͷ a ≤ x < x′ ≤ c ʹରͯ͠ɼa ≤ x < x′ ≤ b ·ͨ͸ b ≤ x < x′ ≤ c ͷͱ͖͸ԾఆΑΓ

f(x) < f(x′)ɽҰํ a ≤ x < b < x′ ≤ cͷͱ͖͸ԾఆΑΓ f(x) < f(b) < f(x′)ɽ

(b) ࿈ଓؔ਺

f(x) =

{
(x+ 1)2 (x < 0),

(x− 1)2 (x ≥ 0)

͸೚ҙͷ a < 0ͱ c > 0ʹରͯ͠ [a, 0]্ͰԼʹತ͔ͭ [0, c]্ͰԼʹತͰ͋Δ͕ɼ[a, c]্Ͱ͸ԼʹತͰͳ͍ɽ

ɼ೚ҙͷࡍ࣮ 0 < p < 1ʹରͯ͠ɼάϥϑ্ͷ఺ (−p, f(−p)) = (−p, (p+ 1)2)ͱ఺ (p, f(p)) = (p, (p+ 1)2)

Λ݁Ϳઢ෼͸ f ͷάϥϑΑΓਅʹԼʹ͋Δɽ


