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1©(�K�4�K§z�K5©§�20©)

(1)¦4� lim
n→∞

3n2 − 4n+ 1

n3 + n2 + 5n
.

(2)¦4� lim
x→∞

(1− ax−1)cx, Ù¥~êac 6= 0.

(3)¦4�lim
x→0

√
1 + 2x− e3x

ln(1 + sinx)
.

(4)�a > 0, b > 0, ¦4�lim
x→0

(ax+1 + bx+1

a+ b

) 1
x

.
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2©(�K�4�K§z�K5©§�20©)

(1)�f(x) = ln(ln(lnx)), ¦f ′(x).

(2)�f(x) = arctan
1 + x

1− x
, ¦f ′(x).

(3)�xy = ex+y, ¦
d y

dx
.

(4)¦¼êy = x lnx�n��ê���L�ª.

3©(�K10©) �lim
x→a

g(x) =∞, lim
u→∞

f(u) = c, y²lim
x→a

f(g(x)) = c.
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4©(�K10©) �x1 > 0, n ≥ 1�xn+1 =
1 + 2xn

1 + xn
, y²{xn}Âñ§¿¦Ñ§�4

�.
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5©(�K10©)�f(x) =

sinx+ x2, x < 0

ln(ax+ b), x ≥ 0
,¯~êa, b�Û��§f(x)3(−∞,+∞)þ

��º

6©(�K10©)�f(x) =
√
x2 + x+ 1, (1)©O¦Ñ�x→ −∞9x→ +∞�f(x)�

ü^�ìC�¶(2)y²f(x)3(−∞,+∞)þ��ëY"
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7©(�K10©) �f(x)´(−∞,+∞)þ�K�üNO\¼ê§(1)y² lim
x→−∞

f(x)7�

3¶(2)¯ lim
x→+∞

f(x)´Ä�3º

8©(�K10©)��K¼êf(x)3x = 2?��§� lim
n→∞

(
f
(
2+

1

n

))n
= 2,¦f(2)Úf ′(2).
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�Yµ

1/(1)3, (2)e−ac, (3)−2, (4)a
a

a+bb
b

a+b .

2/(1)
1

(ln(lnx))(lnx)x
, (2)

1

1 + x2
, (3)

ex+y − y
x− ex+y

, (4)y′(x) = 1 + lnx, y(n+2) =

(−1)nn!
nn+1

, n = 0, 1, 2, . . . .

3.y²µ∀ε > 0, �éδ > 0, ¦0 < |x− a| < δ�µ

|f(g(x))− c| < ε

Ï� lim
u→∞

f(u) = c, �ε > 0, ¤±�3X > 0, �|u| > X�µ|f(u)− c| < ε;

qÏ�lim
x→a

g(x) = ∞, �X > 0, ¤±�3δ > 0, �0 < |x − a| < δ�µ

|g(x)| > X.

Ï
§�0 < |x− a| < δ�µ|f(g(x))− c| < ε.

4.y²µ(1)k¦)ØÄ:�§µ
1 + 2x

1 + x
= x, )�ü�ØÄ:µx∗1 =

1−
√
5

2
,

x∗2 =
1 +
√
5

2
.

(2)w,xn > 0, n > 0�(ù`²1��ØÄ:x∗1(< 0)�±Ø^�Ä
).

xn+1 − x∗2 =
1 + 2xn

1 + xn
−

1 + 2x∗2
1 + x∗2

=
xn − x∗2

(1 + xn)(1 + x∗2)

Ï�(1 + xn)(1 + x∗2) > 0, ¤±xn+1 − x∗2�xn − x∗2ÓÒ§Ï
k±e(Øµ
(2.1)x1 = x∗2�µxn ≡ x∗2;
(2.2)0 < x1 < x∗2�µ0 < xn < x∗2;

(2.3)x∗2 < x1�µx
∗
2 < xn.

(3)

xn+1 − xn =
1 + 2xn

1 + xn
−

1 + 2xn−1

1 + xn−1
=

xn − xn−1
(1 + xn)(1 + xn−1)

Ï�(1 + xn)(1 + xn−1) > 0, ¤±xn+1 − xn−1�xn − xn−1ÓÒ§Ï
k±e(Øµ
(3.1)0 < x1 < x∗2�µÏLO���x2 − x1 > 0, ¤±xn+1 − xn > 0;

(3.2)x∗2 < x1�µÏLO���x2 − x1 < 0, ¤±xn+1 − xn < 0.
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½ö(3)��¤e¡,	�y{(3)’:

(3)’

xn+1 − xn =
1 + 2xn

1 + xn
− xn =

1 + xn − x2
n

1 + xn

Ï
k±e(Øµ

(3.1)0 < xn < x∗2�µxn+1 − xn > 0;

(3.2)x∗2 < xn�µxn+1 − xn < 0.

(Ü(2)Ú(3)½(2)Ú(3)’��µ

(i)x1 = x∗2�µxn ≡ x∗2;
(ii)0 < x1 < x∗2�µ0 < xn < x∗2�xnüNþ,;

(iii)x∗2 < x1�µx
∗
2 < xn�xnüNeü.

¤±xnüNk.7Âñ§� lim
n→∞

xn = x∗2 =
1 +
√
5

2
.

5.)µw,3x 6= 0�§f(x)Ñ´���"

f(0 − 0) = 0, f(0 + 0) = ln b = f(0), ��yf(x)3x = 0:ëY§7L

kln b = 0, b = 1.

3f(x)®²3x = 0?ëY�^�ekµ

f ′−(0) = (cosx+ 2x)

∣∣∣∣
x=0

= 1, f ′+(0) =
a

ax+ b

∣∣∣∣
x=0

=
a

b
= a,

��yf(x)3x = 0:��§7Lka = 1.

6.(1)): k¦x→ −∞��ìC�µ

a1 = lim
x→−∞

√
x2 + x+ 1

x
= − lim

x→−∞

√
1 +

1

x
+

1

x2
= −1;

b1 = lim
x→−∞

(
√
x2 + x+ 1−a1x) = lim

x→−∞
(
√
x2 + x+ 1−|x|) = lim

x→−∞

x+ 1
√
x2 + x+ 1 + |x|

=

−1.
¤±x→ −∞��ìC��µy = a1x+ b1 = −x− 1.

2¦x→ +∞��ìC�µ

a2 = lim
x→+∞

√
x2 + x+ 1

x
= lim

x→−∞

√
1 +

1

x
+

1

x2
= 1;

b2 = lim
x→+∞

(
√
x2 + x+ 1−a2x) = lim

x→+∞
(
√
x2 + x+ 1−x) = lim

x→+∞

x+ 1
√
x2 + x+ 1 + x

=

1.
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¤±x→ +∞��ìC��µy = a2x+ b2 = x+ 1.

(2)y²µf(x′)−f(x′′) =
√
x′2 + x′ + 1−

√
x′′2 + x′′ + 1 =

x′ − x′′
√
x′2 + x′ + 1 +

√
x′′2 + x′′ + 1

,

¤±µ|f(x′)− f(x′′)| <
1

2
|x′ − x′′|, Ï
f(x)3(−∞,+∞)þ��ëY"

7(1)·��Ñü«y{:

y{�µÏ�f(x) ≥ 0, ¤±f(x)ke(.§Pe(.�α = inf
x∈(−∞,+∞)

f(x).

e¡y² lim
x→−∞

f(x) = α:

∀ε > 0�éX > 0¦��x < −X�§¤áµ

|f(x)− α| < ε

Ï�α+ ε > α, ¤±α+ εØ´f(x)�e.§l
�3x1, ¦�f(x1) < α+ ε,

�X = max{|x1|, 1} > 0, K�x < −X�§7kx < x1, ¤±µ

α ≤ f(x) ≤ f(x1) < α+ ε ⇒ |f(x)− α| < ε

y{�µÏ��x → −∞�§f(x)üN~��ke.f(x) ≥ 0, ¤± lim
x→−∞

f(x)�

3"

(2) lim
x→+∞

f(x)Ø�½�3(Ï�x→ +∞�§f(x)üNO\�´Ø�½kþ.),

~X¼êf(x) = ex´�KüNþ,¼ê§�´ lim
x→+∞

f(x) = +∞.

8. )µky²f(2) = 1, ·��Ñn«y{:

y{�µ�y{§Ø,§�of(2) < 1�of(2) > 1, Pr =
f(2) + 1

2
:

ef(2) < 1, Kf(2) <
f(2) + 1

2
= r, �r < 1,

�â4��©l5§�3δ > 0, �0 < |x− 2| < δ�µf(x) < r

�n >
1

δ
�µ0 < fn(2 + 1

n
) < rn, � lim

n→∞
rn = 0, d4��Y%5µ

lim
n→∞

fn(2 +
1

n
) = 0, d�K�^�gñ¶

ef(2) > 1, Kf(2) >
f(2) + 1

2
= r, �r > 1,

�â4��©l5§�3δ > 0, �0 < |x− 2| < δ�µf(x) > r

�n >
1

δ
�µfn(2 + 1

n
) > rn, � lim

n→∞
rn = +∞, d4��Y%5µ
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lim
n→∞

fn(2 +
1

n
) = +∞, dE�K�^�gñ¶

¤±f(2) = 1.

y{�µ

f(2) = lim
n→∞

f(2 +
1

n
) = lim

n→∞

(
fn(2 +

1

n
)
) 1

n = 1

y{nµ�â4��©l5§�3N > 0, �n > N�: 1 < fn(2 + 1
n
) < 3, ¤±

1 < f(2 +
1

n
) =

(
fn(2 +

1

n
)
) 1

n < 3
1
n

-n→∞, d4��Y%5�µ

f(2) = lim
n→∞

f(2 +
1

n
) = 1

Ùg§y²f ′(2) = ln 2:

ln 2 = lim
n→∞

n ln f(2 +
1

n
) = lim

n→∞
n(f(2 +

1

n
)− 1) = f ′(2)
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