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1. ^ ε−N �óLã/ê� {an} Ø±¢ê a �4�0"

2. ^ ε− δ �óLã/¼ê f(x) 3«m I þ��ëY0"

�!(�K 16 ©) ¦e�ê�½¼ê4�µ

1. lim
n→∞

(
ln2(n+ 1)− ln2 n

)
= 0; 2. lim

n→∞

3
√
n2

(
3
√
n+ 1− 3

√
n
)
=

1

3
;

3. lim
x→+∞

(
1 + x

2 + x

)x

=
1

e
; 4. lim

x→+∞
x

((
1 +

1

x

)x

− e
)

= −e
2
.

n!(�K 16 ©) O�e¡��êµ

1.
(
ln tan

x

2

)′
=

1

sinx
; 2.

(
arcsin

1− x2

1 + x2

)′
=

−2x
|x|(1 + x2)

;

3.
(√

1− x2
)′

=
−x√
1− x2

; 4. (xex)(n) = (x+ n)ex.

o!(�K 15 ©) � a1 = 1, an+1 = 1 + 1
an
, n = 1, 2, · · ·"¦yµê� {an} Âñ§¿

¦Ù4�"

y² Ï� a1 = 1, ¤±d4íª�� {an} ��ê�"�

an+1 − an = −an − an−1
anan−1

, n > 1.

dd�� {a2n−1} üN4O§{a2n} üN4~§� a2n−1 < a2n. �§{a2n−1} � {a2n}
ÑÂñ"� a2n−1 → a, a2n → b. Kk

a = 1 +
1

b
, b = 1 +

1

a
.

Ï a = b =
√
5+1
2
. ù`² {an} Âñ�4��

√
5+1
2
.

Ê!(�K 15 ©) ¦y: sinx > x− x3

6
, (x > 0).

y² � f(x) = sinx− x+ x3

6
. Ï�

f ′(x) = cos x− 1 +
x2

2
, f ′′(x) = − sinx+ x > 0, (x > 0),

¤± f ′(x) î�4O"d f ′(0) = 0, � f ′(x) > 0, (x > 0). ù`² f(x) î�4O"2

d f(0) = 0, � f(x) > 0, (x > 0).

1 1 �£� 2 �¤



8!(�K 15 ©) � f(x) 3«m [0, 1] þëY� 0 6 f(x) 6 1. eé�� x, y ∈ [0, 1],

x 6= y, k

|f(x)− f(y)| < |x− y|.

¦yµ�3���3�� x0 ∈ (0, 1] ¦ f(x0) =
1−x0

x0
.

y² � g(x) = 1−xf(x)−x.K g(x)3 [0, 1]þëY"Ï� g(0) = 1 > 0, g(1) =

−f(1) 6 0, d0�½n���3 x0 ∈ (0, 1] ¦� g(x0) = 0, =, f(x0) =
1−x0

x0
. e�k

ØÓ� x1 ∈ (0, 1] ÷v f(x1) =
1−x1

x1
. K∣∣∣∣1− x1x1
− 1− x0

x0

∣∣∣∣ < |x1 − x0|.
ùíÑ x0x1 > 1 � x0, x1 ∈ (0, 1] gñ�

Ô!(�K 15 ©) ��~ê�¼ê f(x) 3 (−∞,+∞) þk���ê, �÷v

|f ′′(x)| 6 |f ′(x)|.

¦y: f(x) 3 (−∞,+∞) þî�üN"

y² �/1µe f ′(x) 3 (−∞,+∞) þÃ":§K�â Darboux ½n��

f ′(x) ð��½ð�K§ù`² f(x) î�üN" (......... 5 ©)

�/2µe f ′(x) k":§�� f(x0) = 0. P g(x) = f(x + x0) − f(x0). K

g(0) = g′(0) = 0. g(x) ÷v |g′′(x)| 6 |g′(x)|. -

h1(x) =
(
e−xg′(x)

)2
.

K

h′1(x) = 2e−2x
(
g′(x)g′′(x)− (g′(x))

2
)
6 0.

ù`² h1(x) üN4~"5¿� h1(0) = 0. �� h1(x) 6 0, (x > 0). �d½Â��

h1(x) > 0. �§h1(x) = 0, (x > 0). 2-

h2(x) =
(
e−xg′(−x)

)2
.

aq§�� h2(x) = 0, (x > 0). Ïd§ g′(x) = 0, x ∈ (−∞,+∞). ù`² g(x) �~

ê§Ï f(x) �~ê"ù�^�ØÎ"u´�/ 2 ØUu)" (......... 10 ©)
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