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1. (10©)^ê�4��½Ây² lim
n→∞

n

3n+ 2(−1)n
=

1

3
.

===yyy²²²>>>∀ε > 0§∃N =
[1
ε

]
§n > N�§

∣∣∣ n

3n+ 2(−1)n
− 1

3

∣∣∣ = ∣∣∣ 2

9n+ 6(−1)n
∣∣∣ ≤ 1

n
< ε.
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I. εÚN^Sá��)Ü6�Ø§�2-5©.

II. J9n¿©�§��2�N�)�Ü6�Ø§�2©.

III. )Ø�1©§� �Ø�2©.

2. (8©)�Ñ��3(0,1]þëY�k.§�Ø��ëY�¼ê§¿`²nd.

===)))>>>�	f(x) = sin
1

x
.duf(x)´Ð�¼ê§�3(0,1]þëY.q|f(x)| ≤ 1§�f(x)k..

�	xn =
1

2nπ
§yn =

1

2nπ +
π

2

. K lim
n→∞

|xn − yn| = 0§�|f(xn)− f(yn)| ≡ 1.
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I. À��f(x)Ø÷vJZ¥n�^��§�K��0©.

II. éuf�À�ØT�ö§�4-6©.

III. O�
|f(xn)− f(yn)| =�o§�´���§±9Ø�ª� Ñy�Ø��1-2©.
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IV. ¦^½Ây²ëY5§�´Ñy�Øö§�2-3©.

V. ÏL`²f(x)����5y²f(x)k.§�´�������§�2©.

3. (32©=8©@4)¦4�.

(1) lim
n→∞

(
1− 1

n+ 1

)n
= lim

n→∞

((
1 +

1

n

)n)−1
=

1

e
.

(2)lim
x→0

x(e
x
2 − 1) ln(1 + x2)

(sinx− x cosx) tanx
= lim

x→0

x · x
2
· x2

sinx(tanx− x)
= lim

x→0

1

2
x3

x+
x3

3
+ o(x3)− x

=
3

2
.

(3) lim
x→1−

lnx · ln(1− x) = lim
x→0+

lnx · ln(1− x) = lim
x→0+

lnx

−1

x

= lim
x→0+

1

x
1

x2

= lim
x→0+

x = 0.

(4) lim
x→∞

(
x− x2 ln

(
1 +

1

x

))
= lim

x→∞

(
x− x2

(1
x
− 1

2x2
+ o(

1

x2
)
))

=
1

2
.
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I. ��K5�Ø§'X�VÐmª��§½Ø´¦È/ª��¹ò�dÃ¡���O

�§?
��(J�Ø�§T�K��0©.

II. 3¦^â7�{K¦�Ñy�Ø��¹e§(J�Ø�6-8©§(J�(�1-4©.

III. �VÐm�Ñy{�§�2©¶3�¦È/ªe�Ã¡�O�§�E¤(J�Ø§

�2-4©.

IV. Cþ����§ uc�Ü©½�)��K���4-6©§��Ü©���)��K

���1-3©.

V. éu¤^�£:�Ü$^�(§�3�êAÚdu{üO��Ø��(J�Ø�§

�1-3©.

4. (12©)¦4� lim
n→∞

n∑
k=1

k

n2 + k
.

===)))>>>
1

2
=

n∑
k=1

k

n2 + n
≤

n∑
k=1

k

n2 + k
<

n∑
k=1

k

n2
=
n+ 1

2n
→ 1

2
(n→∞).

dY%�nµ lim
n→∞

n∑
k=1

k

n2 + k
=

1

2
.
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I. éuÑy lim
n→∞

n∑
k=1

k

n2 + k
≤½≥,�ªf�§±9Y%�nLãØO�§�4©.

II. (J�Ø§±9Ø�ª� u)î­�Ø§=�ý� �(�4©§üýþØ�(�

K��0©.

III. Ø�ª� u)�Ø§�ÌNg´�(���Y�(�2-4©.

IV. ¦^�V?ê�{��`²�Ù{��§(J�(�1-2©§(J�Ø�1-2©.
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5. (15©)¦~êa, b¦�f(x) =


sin2(ax)

x
, x > 0

(2a− 1)x+ b, x ≤ 0
3½Â�S��.

===)))>>>df(x)30?ëY§f(0+) = 0 = f(0−) = b§=b = 0. qdf(x)30?��§�µ

f ′+(0) = lim
x→0+

f(x)− f(0)
x

= lim
x→0+

sin2(ax)

x2
= a2 = f ′−(0) = 2a− 1.

?
a = 1. nþ¤ã§a = 1§b = 0.

===µµµ©©©[[[KKK>>>

I. aO��(�7©§bO��(�8©§±e�µ©OKþ3dÄ:þ?1N�.

II. m�ê�Uì½ÂO�§
´¦^�ê�m4�O���y²�ö���§�4©.

III. b = 0´ÏLéf ′+(0)�35��§¿é�y²4�´Ä�3��¦^4�oK$�

�§�6-8©.

6. (15©)�¼êy = y(x)3Rþ���÷v�§y + 2y − x− sinx = 1. ¦y′(0).

===)))>>>-x = 0§kµy(0) + 2y(0) = 1§du(x + 2x)′ = 1 + 2x ln 2 > 0§�Ùî�4O§l


y(0) = 0´��).

3K�üýéx¦�§kµy′+2y ln 2 · y′− 1− cosx = 0. -x = 0§kµy′(0) =
2

1 + ln 2
.
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I. (J¥O��(��3y(0)ö§�5©.

II. y²y(0) = 0��`²üN5ö§�3©.

III. ¦�Ñy�Ø§�3-5©¶���Ú�Ø��§�2©.

IV. ¦^�ê½Â?1O�§¿ò2y ∼ 1ö§�6©.

7. (8©)�f(x)3«m[a, b]��. b��3x0 ∈ (a, b]¦�f ′(x0) = 0. ¦yµ�3ξ ∈ (a, b)¦

�f ′(ξ) =
f(ξ)− f(a)

b− a
.

===yyy²²²>>>�	g(x) = e−
x

b−a (f(x)− f(a)). �Iy∃ξ ∈ (a, b)§s.t. g′(ξ) = 0=�.

e�3η ∈ (a, b]§s.t. f(η) = f(a)§KdRolle½n§∃ξ ∈ (a, η) ⊆ (a, b)§s.t. g′(ξ) = 0.

XJé∀x ∈ (a, b]§f(x) 6= f(a)§df�ëY5§Ø��f(x) > f(a)§l
g′(x0) < 0.

qdLagrange¥�½n§�µ∃η ∈ (a, b)§(b− a)g′(η) = g(b)− g(a)§?
g′(η) > 0.

dDarboux½n�§�¼êäk0�5§l
∃ξ0ux0�η�m§s.t. g′(ξ) = 0.
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I. 9Ï¼êg(x)�é�§�3©.

II. �´Ñyf ′(x)ëYö§�K��0©.

III. du�K��Ø¶K8§JÝ �§Ù{�¹¬kV��©.
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