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໰୊ 1 ΊΑɽٻ਺ͷ࿨Λڃͷ࣍

(a)
∞∑

k=0

qk (q > −1) (b)
∞∑

k=1

k

k + 1
(c)

∞∑

k=0

rk

k!

໰୊ 2 ͷؔ਺࣍ f ͷಋؔ਺ΛٻΊΑ.

(a) f(x) = cosx2 + sin2 x (b) f(x) = xx (x > 0) (c) f(x) =
n∏

k=0

eakx
k

໰୊ 3 .ΊΑٻΛݶۃͷؔ਺ͷ࣍

(a) lim
x→∞

xα (b) lim
x→∞

ax (a > 0) (c) lim
x→∞

(x− log x)

໰୊ 4 ͷ໰͍ʹ౴͑Αɽ࣍

(a) Lagrangeͷฏۉ஋ͷఆཧΛड़΂Αɽ

(b) ؔ਺ f ͸ [a, b] ্࿈ଓ͔ͭ (a, b) ্ඍ෼Մೳͱ͢Δɽ·ͨಋؔ਺ f ′ ͸ (a, b) ্ਖ਼ͱ͢Δɽ͜ͷͱ͖ f ͸

[a, b]্ٛڱ୯ௐ૿ՃͰ͋Δ͜ͱΛ Lagrangeͷฏۉ஋ͷఆཧΛ༻͍ͯࣔͤɽ

໰୊ 5 ؔ਺ f(x) = x3 − 2x2 + x− ͷ໰͍ʹ౴͑Αɽ࣍ͯؔ͠ʹ1

(a) f ͷۃ஋఺ͱۃ஋ΛٻΊΑɽۃେɾۃখʹ͍ͭͯ΋ٞ࿦͢Δ͜ͱɽ

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

(c) f ͷάϥϑͷ֓ܗΛඳ͚ɽؔ਺஋͕Ͳ͜Ͱ૿Ճɾݮগ͢Δ͔ɼ͓ΑͼແݶԕͰͷڍಈ΋ٞ࿦͢Δ͜ͱɽ

໰୊ 6 ༨ؔݭ਺ f(x) = cosx͸ R্ C(∞) Ͱ͋Δɽڃ

(a) f ͷୈ k ֊ಋؔ਺ΛٻΊΑɽ

(b) ςΠϥʔͷެࣜΛ༻͍ͯ f ͷϚΫϩʔϦϯల։ΛٻΊΑɽ৒༨߲ͷݶۃʹ͍ͭͯ΋ٞ࿦͢Δ͜ͱɽ
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໰୊ 1 (a) −1 < q < 1ͷͱ͖ 1
1−qɼq ≥ 1ͷͱ͖∞ɽ

(b) k
k+1

k→∞−−−−→ 1 ̸= 0ΑΓ͜ͷڃ਺͸ऩଋ͠ͳ͍ɽऩଋ͠ͳ͍ਖ਼߲ڃ਺͸∞ʹൃ͢ࢄΔͷͰٻΊΔ࿨͸∞ɽ
(c) ਺ؔ਺ࢦ y = ex ͷςΠϥʔల։ ex =

∑∞
k=0

xk

k! ΑΓٻΊΔ࿨͸ erɽ

໰୊ 2 (a) f ′(x) = −2x sinx2 + 2 sinx cosxɽ

(b) g(x) = log f(x) = x log x ͱ͓͘ͱ͖ g′(x) = log x + 1ɽैͬͯ f ′(x) = d
dx eg(x) = f(x)g′(x) =

xx(log x+ 1)ɽ

(c) f(x) = e
∑n

k=0 akx
k

ΑΓ f ′(x) = f(x)
∑n−1

k=0(k + 1)ak+1xkɽ

໰୊ 3 (a) α > 0ͷͱ͖∞ɼα = 0ͷͱ͖ 1ɼα < 0ͷͱ͖ 0ɽ

(b) 0 < a < 1ͷͱ͖ 0ɼa = 1ͷͱ͖ 1ɼa > 1ͷͱ͖∞ɽ
(c) ݶۃ limx→∞

log x
x Λ͑ߟΔɽ෼฼ͱ෼ࢠ͸ x → ∞ͷݶۃͰͱ΋ʹ∞ʹൃ͢ࢄΔɽͦ͜Ͱ෼฼ͱ෼ࢠΛ

ඍ෼͢Δͱ 1
x

x→∞−−−−→ 0ɽैͬͯϩϐλϧͷ๏ଇΑΓ log x
x

x→∞−−−−→ 0ɽΏ͑ʹ x− log x = x(1− log x
x )

x→∞−−−−→ ∞ɽ

໰୊ 4 (a) ؔ਺ f ͸ [a, b] ্࿈ଓ͔ͭ (a, b) ্ඍ෼Մೳͱ͢Δɽ͜ͷͱ͖ f(b)−f(a)
b−a = f ′(c) Λຬͨ͢

c ∈ (a, b)͕ଘ͢ࡏΔɽ

(b) ೚ҙͷ a ≤ x < x′ ≤ b ʹରͯ͠ Lagrange ͷฏۉ஋ͷఆཧΑΓ f(x′) − f(x) = f ′(c)(x′ − x) Λຬͨ͢

c′ ∈ (x, x′)͕ଘ͢ࡏΔɽԾఆΑΓ f ′(c) > 0ͳͷͰ͜ΕΑΓ f(x′)− f(x) > 0͢ͳΘͪ f(x) < f(x′)Ͱ͋Δɽ

໰୊ 5 (a) f ͸ R্ඍ෼ՄೳͳͷͰ f ͷۃ஋఺͸ఀཹ఺ͷதʹ͋Δɽf ′(x) = 3x2−4x+1 = (3x−1)(x−1)

ΑΓ f ͷఀཹ఺͸ f ′(x) = 0 Λຬͨ͢ x = 1
3 , 1ɽf ′′(x) = 6x − 4 ͔Β f ′′( 13 ) = −2 < 0 ΑΓ f ͸ఀཹ఺

x = 1
3 Ͱٛڱͷۃେɽʢۃେ஋ f( 13 ) = − 23

27ɽʣ·ͨ f ′′(1) = 2 > 0ΑΓ f ͸ఀཹ఺ x = 1Ͱٛڱͷۃখɽʢۃ

খ஋ f(1) = −1ɽʣ

(b) f ′′(x) = 6x − 4 ͸ x < 2
3 ͰෛͳͷͰ f ͸ x ≤ 2

3 Ͱٛڱͷ্ʹತɽ·ͨ f ′′ ͸ x > 2
3 Ͱਖ਼ͳͷͰ f ͸

x ≥ 2
3 ͰٛڱͷԼʹತɽΏ͑ʹ f ͷมۂ఺͸ x = 2

3ɽʢf( 23 ) = − 25
27ɽʣ

(c) f ′ ͸ x < 1
3 ͓Αͼ x > 1Ͱਖ਼ͳͷͰ f ͸ x ≤ 1

3 ͓Αͼ x ≥ 1Ͱٛڱ୯ௐ૿Ճɽ·ͨ f ′ ͸ 1
3 < x < 1ͷ

ͱ͖ෛͳͷͰ f ͸ 1
3 ≤ x ≤ 1Ͱٛڱ୯ௐݮগɽlimx→±∞ f(x) = ±∞ʢෳ߹ಉॱʣɽf ͷάϥϑͷ֓ܗ͸ུɽ

໰୊ 6 (a) f ′(x) = sinx = cos(x+ π
2 )ΑΓ f (k)(x) = cos(x+ kπ

2 )ɽ

(b) ςΠϥʔͷެࣜΑΓ೚ҙͷ఺ x ̸= 0ͱ n = 0, 1, 2, . . . ʹରͯ͠

f(x) =
n∑

k=0

cos(kπ2 )

k!
xk +Rn, Rn =

cos(ξn + (n+1)π
2 )

(n+ 1)!
xn+1

Λຬͨ͢఺ ξn ̸= 0, x͕ xͱݪ఺ 0ͷؒʹଘ͢ࡏΔɽ͜͜Ͱ৒༨߲ Rn ʹؔͯ͠ |cos| ≤ 1ΑΓ

|Rn| =
| cos(ξn + (n+1)π

2 )|
(n+ 1)!

|x|n+1 ≤ |x|n+1

(n+ 1)!
n→∞−−−−→ 0



ͳͷͰ limn→∞ Rn = 0ɽΏ͑ʹ೚ҙͷ xʹରͯ͠ f(x) =
∑∞

k=0
cos( kπ

2 )
k! xk ͕੒Γཱͭɽ͞Βʹ

cos

(
kπ

2

)
=

⎧
⎪⎨

⎪⎩

1 (k mod 4 = 0),

−1 (k mod 4 = 2),

0 (k: odd)

ΑΓ೚ҙͷ xʹରͯ͠

f(x) =
∞∑

k=0

(−1)k

(2k)!
x2k = 1− x2

2!
+

x4

4!
− x6

6!
+ · · · .

͜Ε͕ f(x) = cosxͷϚΫϩʔϦϯల։Ͱ͋Δɽ


