
問題１ (1)

(a)

f(x) = 1− cosx, g(x) = x2 cosxとおく．

f ′(x) = sinx

g′(x) = 2x(cosx− x sinx)

lim
x→0

f(x)

g(x)
= lim

x→0

f ′(x)

g′(x)

= lim
x→0

sinx

x

1

2 cosx− x sinx

= lim
x→0

sinx

x

1

2 cosx− x2 sin x
x

=
1

2

(b)

lim
x→0

log(cosx)
1
x2 = lim

x→0

log(cosx)

x2

f(x) = log(cos x), g(x) = x2 とおく．

f ′(x) = − sinx

cosx
= − tanx

g′(x) = 2x

lim
x→0

log(cosx)
1
x2 = lim

x→0

f ′(x)

g′(x)

= lim
x→0

−1

2

tanx

x

= −1

2

lim
x→0

(cosx)
1
x2 = lim

x→0
elog(cos x)

1
x2

= e−
1
2

(c)

lim
x→∞

log

(
x+ 1

x− 1

)x

= lim
x→∞

log
(

x+1
x−1

)
1
x

1



f(x) = log

(
x+ 1

x− 1

)
, g(x) =

1

x
とおく．

f ′(x) = − 2

(x− 1)2

g′(x) = − 1

x2

lim
x→∞

log

(
x+ 1

x− 1

)x

= lim
x→∞

f ′(x)

g′(x)

= lim
x→∞

2
x2

(x+ 1)(x− 1)

= lim
x→∞

2
1

(1 + 1
x )(1−

1
x )

= 2

lim
x→∞

(
x+ 1

x− 1

)x

= lim
x→∞

elog(
x+1
x−1 )

x

= e2

(2)

(a) 正しい．
(b) 間違い．
箇所：1 + sinx

1
= 1 + lim

x→∞
sinx

理由： lim
x→∞

sinxが収束しないため，分配法則を用いることができないから．

問題２
(1)

f(x) = ax

f ′(x) = ax log a

f ′′(x) = a2x(log a)2

...

f (n)(x) = anx(log a)n

f(0) = 1

f ′(0) = log a

f ′′(0) = (log a)2

...

f (n)(0) = (log a)n

ax = 1 + (log a)x+
(log a)2

2
x2 + · · ·+ (log a)n

n!
+ · · ·

2



(2)

f(x) =
1

1− 2x

f ′(x) =
−2

(1− 2x)2

f ′′(x) =
2 · 2

(1− 2x)3

...

f (n)(x) =
(−2)n

(1− 2x)n+1

f(0) = 1

f ′(0) = −2

f ′′(0) = 4

...

f (n)(0) = (−2)n

f(x) = 1− 2x+ 2x2 + · · ·+ (−2)n

n!
xn + · · ·

(3)

コーシーの判定法を用いて，

|an+1

an
| = | (−2)n+1

(n+ 1)!
· n!

(−2)n

=
2

n+ 1
→ n → ∞2

1

R
= 2

R =
1

2

∴ |x| <
1

2

問題３
(1)

f(x)は a− 2 ≦ x ≦ aで連続であり a− 2 < x < aで微分可能だから，平均値の定理より，

f ′(c1) =
f(a)− f(a− 2)

a− (a− 2)

=
f(a)− (−f(a))

2
= f(a)

= A

を満たす c1(a− 2 < x < a)が存在する．ゆえに，示された．
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(2)

任意の x ∈ Rに対して f(x+ 2) = −f(x)であるから，両辺を xで微分して，

f ′(x+ 2) = −f ′(x) (x ∈ R)

(3)

f (n)(x+ 2) = −f (n)(x)

f (n)(cn) =
f (n−1)(a)− f (n−1)(a− 2)

a− (a− 2)
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