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■ 極限

lim
n→∞

(
1 +

1

n

)n

= e

を前提にして，極限
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x

)x

, lim
x→−∞

(
1 +

1

x

)x

を調べよ．

（解） x を超えない最大の整数を [x] により表すことにする．任意の x ∈ R に対して [x] ≤ x < [x] + 1 が成
り立つので，x ≥ 1 なら(

1 +
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[x] + 1

)[x]

≤
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)x

<
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≤
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<
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)[x]+1

となり，x → +∞ のとき，[x] → ∞ であり，

lim
n→∞
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)n

= lim
n→∞

{(
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)n+1 (
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}

= e · 1 = e,

lim
n→∞

(
1 +

1

n

)n+1

= lim
n→∞
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1
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)n (
1 +

1

n
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= e · 1 = e

が成り立つので，はさみうちの原理により

lim
x→+∞

(
1 +

1

x

)x

= e

である．また，変数変換 t = −x− 1 により

lim
x→−∞
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x

)x

= lim
t→+∞

(
t
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)−t−1

= lim
t→+∞

(
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t

)t+1

= lim
t→+∞
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)t (
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t

)}
= e · 1 = e

が得られる．
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