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§1.1

2. � a < b, �E c = a+
b− a

2

√
2, `² c ´0u a, b �m�knê"

4.
1

4
,

125

333
, 4

14

27
.

7. ü>²�§£�§2?1Ïª©)=�"

§1.2

8. (1)
4

3
; (2)1; (3)

1

3
; (4)

1

2
; (5)

1

1− q
.

14. y²µØ�� a ≥ b, © a = b ±9 a > b ü«�¹�Ä"�/ a = b ´N´?Ø�§

� a > b �§Kéu¿©�� n, ·�k an > bn.

15. (1) 0. (2) 0. ò (n+ 1)k−nk �¤ (n+ 1)k−nk = nk((1 + 1
n )k− 1). 5¿� 0 < k < 1, ·�k

0 < nk((1 +
1

n
)k − 1) <

1

n1−k
.

(3) 2. (4) 1. (5) 1, �âØ�ª
n
√

cos2 1 ≤ n
√

cos2 1 + cos2 2 + · · ·+ cosn n ≤ n
√
n ?1?Ø"

16. P a = max{a1, a2, . . . , am}, lkØ�ª

n
√
an ≤ n

√
an1 + an2 + · · ·+ ann ≤ n

√
nann.

17. (4) ¦^ Cauchy ÂñOK"

18. (1) 0. (2) 1 −
√

1− c. (3)
√
a. (4)

1 +
√

5

2
. (5) 0. ·�k4í'X an+1 = sin an, 2|^µ

� x ∈ [0,+∞] �§k sinx ≤ x.

21. ò^�¥�Ø�ªw¤
an+1

bn+1
≤ an

bn
, �ê�{an

bn
} 4~���ê�§l7,Âñ"

 an =
an
bn
· bn, l {an} Âñ�"

22. (1)e, (2)
1

e
, (3)

1

e
, (4)e2.
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26. 'u
0

0
� Stolz ½n§·���Ä A ´���½�ê§éu ±∞, (J´aq�"�

â lim
n→∞

an+1 − an
bn+1 − bn

= A �§éu?¿� ε > 0, �3 N , � n > N �§k

A− ε < an+1 − an
bn+1 − bn

< A+ ε.

du {bn} 4~§·���k

(A− ε)(bn − bn+1) < an − an+1 < (A+ ε)(bn − bn+1).

léu?¿���ê p, ·�k

(A− ε)(bn − bn+p) < an − an+p < (A+ ε)(bn − bn+p)

- p → ∞, ·��� (A − ε)bn < an < (A + ε)bn. du {bn} î�4~ªu 0, ·�k bn > 0, l

 A− ε < an
bn

< A+ ε. Ïd·�k lim
n→∞

an
bn

= A.

§1.3

2. (1)− 1; (2)n; (3)
2

3
; (4)

370820

590
.

6. � x = 0, 4�´ 1. � x 6= 0 �§©f©1Ó¦± sin
x

2n
, ?1C/=�§(J´

sinx

x
.

7. �{�µ|^�ª§� x 6= 0 �§

sinx+ sin 2x+ · · ·+ sinnx =
cos x2 − cos(n+ 1

2 )x

2 sin x
2

�{�µ|^Ø�ªµy(1− y2

2 ) < y cos y < sin y < y, Ù¥ y ∈ (0, π2 ).

9. (1) 2
5 ; (2)4; (3)0; (4)e2.

10. (1)1; (2)0; (3)4; (4) +∞.

14. (1) R�ìC� x = − 1
e , �ìC� y = x+ 1

e . (2) R�ìC� x = 1, �ìC� y = 3x+ 1.

18. (1)mn ; (2)a; (3) 1
n ; (4)

√
2
8 ; (5) 1

4 ; (6)1.

§1�ÙnÜSK

1. (1) 0; (2) 0, 5¿� {an} l,��m©4~"(3) 1. (4)
√
5−1
2 ,©óê�ÚÛê�?1�Ä"

3. (2) |^Ø�ª e1/n > (1 + 1
n ) =�"

6. Äk§·�k aαn+1 − aαn = aαn(
aαn+1

aαn
− 1) ≤ aαn(an+1

an
− 1) = an+1−an

a1−αn
, Ïd§ÃØ{an} Âñ§�

´uÑ�+∞, Ñ��� lim
n→+∞

(aαn+1 − aαn) = 0.
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8. �â½Â��y²´ØJ�§½�±^�âAÛ²þØ�ª§(ÜStolz½n§�´I�5¿�

´a = 0��¹üÕ?Ø"Ü©ÓÆ¦^
¼ê lnx�ëY5§,���¦^Stolz½n§�´lÆ

S�L§þù§·�8c¿vkù
5��^"

9. ��^1 8 K�(Ø=�"

10. (1) 1; (2) e, ^1 9 K�(Ø"

11. 1 11 K�±w¤1 12 K�A^"

12. P βn = b1 + b2 + · · · + bn. XJ lim
n→∞

βn = +∞, K�±��^Stolz ½n§� {βn} Âñ

�§^Cauchy ÂñOK=�"

13. �C� y = 1
x , ·�k

(1 +
1

xp
)x = (1 +

1

y
)y

1
p

= ((1 +
1

y
)y)y

1
p
−1

.

òd¼êP� f(y), (Ü 2 < (1 + 1
y )y < 3, ·�é f(y) ©Û=�"

15. Øã��ªÚ½n1.32 ´aq�"

16. �y8Ü S �È�5§ù�8(�éu?¿� p ∈ N, �3 m,n ¦� m + nξ 3 [0, 1p ] ¥"

éu x ∈ R, P [x] ´ x �e���Ü©§ {x} = x − [x] �L�êÜ©"·��Ä{kξ}, ùp

� k = 1, 2, . . . , p, p+ 1, �âÄT�n§��7,kk1, k2, ¦�

q

p
< {k1ξ} < {k2ξ} <

q + 1

p

é,� q (q = 0, 1, 2, . . . , p− 1) ¤á"u´d�§

{k2ξ} − {k1ξ} = ([k1ξ]− [k2ξ]) + (k2 − k1)ξ ∈ [0,
1

p
].
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§2.1

4. (1)�â½Â. (2) *	�

M(x) =
f(x) + g(x)

2
+
|f(x)− g(x)|

2
±9 m(x) =

f(x) + g(x)

2
− |f(x)− g(x)|

2

2¦^(1)¥(Ø=�"

15. P c = f(1), ky²éu?¿�knê x, ·�kf(x) = cx. |^knê�È�5Ú¼ê�ë

Y5§í�Ñ f(x) = cx.

17. (1) 1
4 ; (2) 1; (3) 1

40 ; (4) 2; (5) 1
8 , ¦^�dÃ¡� 1− cos t ∼ t2

2 (t→ 0) =�
1

8
. (6) −50; (7) ¦

^Ú�zÈúª§k

sin
√
x+ 1− sin

√
x = 2 cos

√
x+ 1 +

√
x

2
sin

√
x+ 1−

√
x

2

�ªmý�4�´N´O��§� 0. (8)
√

2.

§2.2

6. �Ä¼ê g(x) = f(x+ a)− f(x), x ∈ [0, a], u´ g(0)g(a) < 0.

7. � M ´���, m ´���"KØJwÑ

m ≤ q1f(x1) + q2f(x2) + . . . qnf(xn) ≤M.

12. P m = inf{f(x) | x ∈ (a, b)} ±9 M = sup{f(x) | x ∈ (a, b)}, y² f(I) = (m,M) =�"

13. (Ü��ëY�½Â§¦^¼ê4��3�CauchyÂñOK"

16. �Ä¼ê sinx2.

§1�ÙnÜSK

2. 5¿� f(0) + f(1) = 1, =N´y²"

4. y²µÄk5¿� |f(x)| ��ke.§P� m. du lim
x→∞

|f(x)| = +∞. Ïd�±é���«

m [−X,X], ¦�� x /∈ [−X,X] �§|f(x)| > 2m. éu [−X,X], ^ëY¼ê���5=�"

5. �Ä g(x) = f(x+ 1
n )− f(x). Kk

g(0) + g(
1

n
) + · · ·+ g(1− 1

n
) = 0.
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7. Äk¼ê f(x) ���´k.�§©OP M,m �Ùþ.§e."� lim
x→+∞

f(x) = l. X

J M = m, K¼ê�~�§ÄKe M > l, K�����§ÄK m < l, �`²����±��"

8. (1) kyëY5§u´ x0 ��35�y²´N´�£aqu§2.2 �1(4)K¤, ��5�â^

� |f(x) − f(y)| ≤ |x − y| ��"(2) d |xn+1 − x0| = |f(xn) − f(x0)| ≤ k|xn − x0| ��"(3) �

Ä
√
x2 + 1.

9. 5¿� {xn} üN4~§�ke.§�Âñ"|^�'ê��¦Ú§ØJ��Ù4�´ 1
2 .

10. y² f(b) ´���§ f(a) Ø´���"
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§3.1

1. (1) Ä¶(2) Ä¶(3) Ä¶(4) Ä¶(5) Ä¶(6) ´.

2. (1) (a, b) = (2,−1); (2) (a, b) = (1, 0).

6. (1)
15x2 + 48x+ 82

(5x+ 8)2
; (2)− 1

sin2(x)
+ sin(x) +

sin(x)

cos2(x)
;

(3)
x+ 2x ln(x)

ln(3)
; (4)

(1− cos(x))− x sin(x)

(1− cos(x))2

(5)
2

x(1− ln(x))2
; (6)

(
x2 − x(x− 1)2 ln(x) + 1

)
cos(x) + sin(x) + x

(
x+ (x+ 1)2 ln(x)

)
sin(x)

x(sin(x) + cos(x))2
;

(7) −18x5 + 5x4 − 12x3 + 12x2 − 2x+ 3; (8) 3x2 tanx lnx+ x3 1
cos2 x lnx+ x2 tanx

7. (1)
1− 2x2√

1− x2
; (2)

2 ln(x)

3x
(
1 + ln2(x)

)2/3 ; (3) − 1√
−x2 + x+ 1

2

;

(4) 3(cos(x)− sin(x))(sin(x) + cos(x))2; (5) 9x2 sin2
(
x3
)

cos
(
x3
)
;

(6)

1
2
√
x
+1

2
√
x+
√
x

+ 1

2

√
x+

√
x+
√
x

; (7) cos(x) cos(sin(x)) cos(sin(sin(x));

(8)−
15 tan−1(x)2 sin

(
tan−1(x)3

)
cos4

(
tan−1(x)3

)
cos
(
cos5

(
tan−1(x)3

))
x2 + 1

;

(9)
x2
(
−x4 + 4x+ 3

)
(x4 + 1)

2 ; (10)

(
x3 + x

)
cos(x) +

(
2x2 + 1

)
sin(x)

√
1 + x2

;

(11)
e
√
x2+1x√
x2 + 1

; (12)
2 ln(x)

3x
(
1 + ln2(x)

)2/3 ;

(13)x2
x

(
2x

x
+ 2x ln(2) ln(x)

)
+ xx(ln(x) + 1) + xx

x (
xx−1 + xx ln(x)(ln(x) + 1)

)
;

(14)
ex lne

x−1(x)(x ln(x) ln(ln(x)) + 1)

x
; (15) − csc2(x)(ln(tan(x))− 1) tancot(x)(x);

(16)10x sincos(x)(x)(− sin(x) ln(sin(x)) + cos(x) cot(x) + ln(10));

(17)
(x+ 5)2

3(x− 4)2/3(x+ 2)5
√
x+ 4

− 5 3
√
x− 4(x+ 5)2

(x+ 2)6
√
x+ 4

−
3
√
x− 4(x+ 5)2

2(x+ 2)5(x+ 4)3/2
+

2 3
√
x− 4(x+ 5)

(x+ 2)5
√
x+ 4

;

(18)

(
1

x2 + x+ 1
− (x+ 1)(2x+ 1)

(x2 + x+ 1)
2

)
x2

2

√
x+ 1

x2 + x+ 1
(1− x)

+

√
x+ 1

x2 + x+ 1
x2

(1− x)2
+

2

√
x+ 1

x2 + x+ 1
x

1− x
.

8. f ′(x2) = 3x4, (f(x2))′ = 6x5.

9. f ′(g(x)) =
1√

1 + e2
√
x2+1

, (f(g(x)))′ =
x√

x2 + 1
· e

√
x2+1√

1 + e2
√
x2+1

.

10. (1) 3x2f ′(x3); (2) sin 2x(f ′(sin2 x)− f ′(cos2 x)); (3) (ex + exe−1)f ′(ex + xe);

(4) cos(f(sin f(x))) · f ′(sin f(x)) · cos f(x) · f ′(x);

(5) f ′(f(f(sinx+ cosx))) · f ′(f(sinx+ cosx)) · f ′(sinx+ cosx)(cosx− sinx)

(6) (f ′(ex)ex + f ′(x)f(ex))ef(x).
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11. (1) � x 6= 0 �§f ′(x) =
xe1/x(e1/x + 1)− e1/x

x(e1/x + 1)2
, 3 x = 0 ?§�êØ�3"(2) � x > 1/2

�§f ′(x) = 2 sinx + (2x − 1) cosx, � x < 1/2 �§f ′(x) = −2 sinx + (1 − 2x) cosx, 3x = 1/2

?§�êØ�3"

14. (1)
dx

dy
=

1

(x+ 1)ex
; (2)

dx

dy
= − 1

sin2 y
; (3)

dx

dy
=

1

2e−2x−2x−x(1+ln x)
; (4)

dx

dy
=
√

1 + e−2x.

17. (1) � x = 1�§Pn(x) = n(n+1)
2 , � x 6= 1 �§Pn(x) =

1 + nxn+1 − (n+ 1)xn

(1− x)2
.

(2) �x = 1 �§Qn(x) =
n(n+ 1)(2n+ 1)

6
;

�x 6= 1 �§Qn(x) =
1

(x− 1)3
(n2xn+2 − (2n2 + 2n− 1)xn+1 + (n+ 1)2xn − x− 1).

(3) Rn(x) =
−1/2 + n sin(n+ 1/2) sin 1/2 + 1/2 cosn

2(sin 1/2)2
.

18. (1)(4x2 − 2)e−x
2

; (2) 2x+1 + x2x+2 ln 2 + x22x(ln 2)2; (3) 2 arctanx + 2x
1+x2 ; (4) � x > 0

�§y′′ = 2, � x < 0�§y′′ = −2, � x = 0 �§���êØ�3"

19. (1) y′′ = 2f ′(x2) + 4x2 · f ′′(x2), y′′′ = 12x · f ′′(x2) + 8x3 · f ′′′(x2)

(2) y′′ = exf ′ + (ex + 1)2f ′′, y′′′ = exf ′ + 3ex(ex + 1)f ′′ + (ex + 1)3f ′′′.

21.(1) (x2ex)(n) = ex(x2 + 2nx+ n(n− 1));

(2)((x2 + 1) sinx)(n) = (x2 + 1) sin(x+ nπ
2 ) + 2nx sin(x+ (n−1)π

2 ) + n(n− 1) sin(x+ (n−2)π
2 );

(3) ( 1
x2−3x+1 )(n) = 1

(−1)nn! (
1

(x−2)n −
1

(x−1)n );

(4) (sinx · cosx)(n) = 2n−1 sin(2x+ nπ
2 ).

22. y = −
√
2
2 x+ 4+π

4
√
2

24. x′ =
ah2

πr2x2
.

25. �Ý´ 16
25 cm/min.

§3.2

2. (1) y′ = 1
x−2π ; (2) y′ = x sinx; (3) y′ = 1

x
√
x2−1 ;

(4) y′ = 2
x2−1 ; (5)y′ = log 5×5

√
arctan x2

(1+x4)
√
arctan x2

; (6) y′ = 8x tan (1 + 2x2) sec2 (1 + 2x2);

(7) y′ = e−x(sin(3− x)− cos(3− x)); (8) y′ = (x2 + 1)−
3
2

3. (1) dy
dx = t

2 ,
d2y
dx2 = 1+t2

4t ; (2) dy
dx = sin t

1−cos t ,
d2y
dx2 = cos t−cos2 t−sin2 t

1−cos t3 ;

(3) dydx = φ cosφ+sinφ
cosφ−φ sinφ ,

d2y
dx2 = − φ2+2

(cosφ−φ sinφ)3 ; (4) dydx = − tanφ, d2y
dx2 = 1

3 cscφ sec4 φ.

4. (1) x+ y −
√

2 = 0; (2) 4x+ 3y − 12 = 0.

§3.3

4. (3) �Ä¼êf(x) = x lnx, ©O3«m[a,
a+ b

2
] ±9[

a+ b

2
, b] þ^¥�½n"
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7. Ø�� x1 < x2. � x2 − x1 ≤ 1
2 , ��^¥�½n"�x2 − x1 > 1

2 �§3 [0, x1] ±9 [x2, 1] þ

©O^¥�½n"

8. �Ä g(x) = e−xf(x), y²Ù�ê� 0.

10. (1)��^¥�½n"(2) |^f(x) = f(c) + f ′(ξ)(x− c), Ù¥ξ ∈ (c, x).

12. y² f(x) ��ê´ 0.

15. y² f(x)
x ��ê�u""

17. �Ä g(x) = ex(f ′(x)− f(x)).

18. (1)üNO«mµ(−∞, 0), (0,+∞); üN~«mµ(0, 1). 4��: x = 0 � y(0) = 0, 4��

: x = 1 � y(1) = −1.

(2)üNO«mµ(0,+∞); üN~«mµ(−∞, 0). 4��: x = 0 � y(0) = 0.

(3)üNO«mµ(−∞,−1), (0, 1); üN~«mµ(−1, 0), (1,+∞). 4��: x = −1 � y(−1) =

e−1, 4��: x = 1 � y(1) = e−1, 4��: x = 0 � y(0) = 0.

(4)üNO«mµ(0, e); üN~«mµ(e,+∞). 4��: x = e � y(e) = e1/e.

(5)üNO«mµ(1, e2); üN~«mµ(0, 1), (e2,+∞). 4��: x = 1 � y(1) = 0, 4��

: x = e2 � y(e2) = 4
e2 .

(6)üNO«mµ(−∞, 1); üN~«mµ(1,+∞). 4��: x = 1 � y(1) = π
4 −

ln 2
2 .

19. (1) ���: y(−2) = y(2) = 13, ���µy(−1) = y(1) = 4.

(2) ���: y(−π2 ) = π
2 , ���µy(π2 ) = −π2 .

(3) ���: y(0) = π
4 , ���µy(1) = 0.

(4) ���µy( 1
e ) = − 1

e .

21. (1) ��¢":§��3(4.49, 4.50).

(2)e0 < a < 1/e,Kkü�":§©O3 (0, 1a )Ú ( 1
a ,+∞); ea = 1/e,K":T�e; e a > 1/e,

Kvk":"

22. y²ê� {bn} üN4O�kþ.£I�^�ê�ä�'¼ê�üN5Ú4�¤"

§3.4

4. é¼ê f(x)
x Ú¼ê 1

x ^ Cauchy ¥�½n"

5. (1) α
m −

β
n ; (2) mn(n−m)

2 ; (3) −4; (4) − 1
6 ; (5) 1; (6) α; (7) 0; (8) 1

a ; (9) 0; (10) 0;

(11) 2/3; (12) 0; (13) 1; (14) e−
1
2 (15) −2; (16) 2; (17) 1; (18) 4/3; (19) 0; (20) 0.

6. (1) ê� {xn} üN4~ke. 0. (2) ò nxn w¤
n
1
xn

, ^ Stolze ½n±9L’Hospital{K"

§3.5
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4. ¦^½n3.27'uà¼ê��d·K?1?Ø"

5. (ÜK¥^�§�â�¼êØ�31�amä:§�±�� f ′(x) �ëY5§,�¦^§3.3�

113K�(Ø=�"

8. (1) à«m�( 1
2 ,+∞) §]«m�(−∞, 12 ), $:� x = 1

2 .

(2) à«m�(0,+∞)§]«m�(−∞, 0)§$:�x = 0.

(3) à«m�(0,+∞), ]«m�(−∞, 0), $:�x = 0.

(4) à«m�(−∞,−3), (−1,+∞), ]«m�(−3,−1), $:�x = −3Úx = −1.

(5) à«m�(−∞,+∞), Ã$:"

(6) à«m�((2k − 1)π, 2kπ), k ∈ Z§]«m�(2kπ, (2k + 1)π), k ∈ Z§$:�x = kπ, k ∈ Z.

9. a = − 3
2 , b = 9

2 .

12. (1) κ(1) = − 1
6 ; (2) κ(π2 ) = − 2

π .

14. b� f Ø´~ê§7,kü: x1, x2 ��Ø��§éÙ^½n3.27¥�Ç�Ø�ª§·�Ø

J�� f ´Ã.�§gñ"

§3.6

1.(1) y = −1− 3x− 3x2 − 4x3 − 4x4 · · · − 4xn + o (xn)¶

(2)sin2 (x) = 2x2

2! + · · ·+ (−1)
m−1 22m−1x2m

(2m)! + o
(
x2m

)
.

2. esin x = 1 + x+ x2

2! + o
(
x3
)
.

3. ln (1 + (1− cos (x))) = −x
2

2 −
x4

12 −
x6

45 + o
(
x6
)
.

4. f(−1) = 143, f ′(0) = −60, f ′′(1) = 26

5. (1)tanx = x+ 1
3 ·

1+2 sin2(θx)
cos4(θx) x3, (0 < θ < 1)

(2) 1
x = −1− (x+ 1)− · · · − (x+ 1)n + (−1)n+1 (x+1)n+1

(−1+θ(x+1))n+2 , (0 < θ < 1)

6. (1)− 1
12 ; (2) 1

2 ; (3) 1
2 ; (4) 1

6 .

8. d Taylor Ðm§·�k

f(0) = f(x) + f ′(x)(0− x) + f ′′(ξ)
2 (0− x)2, f(2) = f(x) + f ′(x)(2− x) + f ′′(η)

2 (2− x)2

üª�~§2|^K¥¤�^�� =�"

11. dTaylor Ðm§·���� x→ x0 �§

f(x) =
f (n)(x0)

n!
(x− x0)n + o((x− x0)n) = (x− x0)n(

f (n)(x0)

n!
+ o(1)). |^d�ª©Û=�"

§1nÙnÜSK

3. �Ä¼êf(x) =
a0

n+ 1
xn+1 +

a1
n
xn + · · ·+ anx, (Üf(0) = f(1) = 0, ^¥�½n=�"

4. �Ä9Ï¼ê g(x) = exf(x).
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5. �±^��êÆ8B{y² f(
x1 + x2 + · · ·+ xn

n
) ≤ f(x1) + f(x2) + · · ·+ f(xn)

n
. d��±`

²� λ ∈ Q �� 0 < λ < 1 �§kf(λx1 + (1 − λ)x2) ≤ λf(x1) + (1− λ)f(x2), ��|^¼ê�

ëY5=�"

6. �Ä9Ï¼ê g(x) = (x− 1)2f ′(x).

8. P m ´ f(x) 3 [0, 1] þ����"©e¡n«�¹�Äµ(1) m > 0, K�Ä¼ê g(x) =
1

f(x)
;

(2) m = 0, P f(ξ) = 0, K f ′(ξ) = 0; (3) m < 0, �� f(x0) = m, �3�¹ x0 ���«m[a, b],

¦� f(a) = f(b) = 0 � f(x) < 0,∀x ∈ (a, b), 3«m(a, b) þ§�Ä¼ê h(x) = x+ 1
f(x) .

12. K8¥ATb½ f 3 0?´ëY�"�y²�Ø�ª�du f(x1+x2)−f(x2) < f(x1)−f(0),

^¥�½n=�"

15. Äk�éê§¦

n∑
k=1

ln(1 +
k

n2
) �4�=�§ ln(1 +

k

n2
) =

k

n2
+ o(

k

n2
) =

k

n2
+ o(

1

n
). u

´ lim
n→+∞

n∑
k=1

ln(1 +
k

n2
) = 1/2, �5�4�Ò´

√
e.

16. P f(x) = x1/x, �Ä f(x) �üN5Ú��"

17. P f(x) = x cosx, �Ä f(x) �5�"

18. dTaylor Ðm§�3ξ1, ξ2 ÷ve�ü��ª

f(1) = f(0) + 1
2f
′′(0) + 1

6f
′′′(ξ1), f(−1) = f(0) + 1

2f
′′(0)− 1

6f
′′′(ξ2).

üö�~§dK¥^��f ′′′(ξ1) + f ′′′(ξ2) = 6. df ′′′(x)�ëY5§���3ξ, ¦�f ′′′(ξ) = 3.

19. b�(ØØé§@o7,�3 M > 0, � x ≥ M �§f ′(x) ≥ f(ax) > 0. u´ f(x)

3 [M,+∞) þ´4O�"éu x > M , ·�k f(ax) − f(x) = f ′(ξ)(a − 1)x > f(aξ)(a − 1)x >

f(ax)(a− 1)x. u´ØJwÑ§� x > max{M, 1
a−1} �§f(x) < 0, gñ"

20. Äk^f(x) = lnx �]5y²XeØ�ª xy ≤ 1

p
xp +

1

q
yq, Ù¥ x, y > 0. �e5§

é x =
ai

(
∑n
i=1 a

p
i )

1
p

±9 y =
bi

(
∑n
i=1 b

q
i )

1
q

^þãØ�ªÒ�±��·��y²�Ø�ª"
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§4.1

1. (1)
x5

5
− 3x4

4
+ x3 − x2

2
+ C; (2)x− ex +

e2x

2
+ C; (3)

4x

log(4)
+

2x+1 × 3x

log(6)
+

9x

log(9)
+ C;

(4) tan(x)− x+ C; (5)x− arctan(x) + C; (6)
1

2
(x+ tan(x)) + C.

2. (1)− 1

202
(1− 2x)101 + C; (2) cos

(
1

x

)
+ C; (3) log(sin(x) + cos(x) + 1) + C;

(4)
1

2
(arctan(x))2+C; (5)− 1

3

(
1− x2

)3/2
+C; (6)2 arctan(

√
x)+C; (7)− 1

2
arctan

(
1

x

)2

+C;

(8) log(x log(x) + 1) + C; (9)
1

2
(x− sin(x) cos(x)) + C; (10)

sin6(x)

6
+ C.

3. (1) 2
√
ex − 2− 2

√
2 arctan

√
ex − 2

2
+ C; (2)

1

2
x
√
x2 + a2 +

1

2
a2 ln(x+

√
x2 + a2);

(3)
−x

a2(x2 − a2)
1
2

+ C; (4)
1

2
(a2 arctan

x√
a2 − x2

− x
√
a2 − x2) + C;

(5) 2
√
x+ 1− 2 ln(

√
x+ 1 + 1) + C; (6)− lnx√

1 + x2
− ln

1 +
√

1 + x2

x
+ C

(7)
x

x− lnx
+ C; (8)

−
√
a2 + x2

a2x
+ C; (9)

3

40
(2x+ 1)2/3(4x+ 17) + C;

(10)
17

5
(6x5/14 + 3 ln(x5/7 − x5/14 + 1)− 2

√
3 arctan(

2x5/14 − 1√
3

)) + C;

(11) arctan(
√
x2 − 1)−

√
x2 − 1

x
+ C; (12) − 1

7x7
+

1

5x5
− 1

3x3
+

1

x
+ arctanx+ C.

4. (1)

∫
|x| dx =


−x

2

2 + C x ≤ 0

x2

2 + C x > 0

(2)

∫
max{1, x2}dx =



x3

3 −
2
3 + C x < −1

x+ C −1 ≤ x ≤ 1

x3

3 + 2
3 + C x > 1

5. (1) −x cosx+ sinx+ C; (2)
1

3
x2 lnx− 1

9
x3 + C; (3)

1

3
x(sin(lnx) + cos(lnx)) + C;

(4)
1

5
x2 sin 5x+

2

25
x cos 5x+

2

125
sin 5x+ C; (5)

1

2
secx tanx+

1

3
ln | secx+ tanx|+ C;

(6) (x2 − 2x+ 2)ex + C; (7)
1

4
(2x2 + 3) arcsinx+

1

4
x
√

1− x2 + C;

(8)
1

2
x2(arctanx)2 − x arctanx+

1

2
ln(1 + x2) +

1

2
(arctanx)2 + C;

(9) x(arcsinx)2 + 3
√

1− x2 arcsinx− 2x+ C;

(10) x ln(x−
√
x2 + 1)−

√
x2 + 1 + C.

6. (1) In = − 1

n
sinn−1 x cosx+

n− 1

n
In−2; (2) In = xnex − nIn−1.
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7. (1) x− log(1 + ex) + C; (2)
1

2
(log(1− x+ x2)− log(1 + x+ x2)) + C;

(3) − 1

3x3
+

1

x
+ arctan(x) + C; (4)

2

15
(−2 + x)

3
2 (4 + 3x) + C;

(5) 2
√
−1 + x arctan(

√
−1 + x)− arctan2(

√
−1 + x)− log(x) + C;

(6) 2
√
ex − 2(x− 2) + 4

√
2 arctan(

√
ex − 2√

2
) + C; (7)

1

2
ex(cos(x)− x cos(x) + x sin(x)) + C;

(8) − cot(x)− log(sin(x)) + log(cos(x) + sin(x)) + C; (9) (−2−
√
x)
√

1− x+ arcsin
√
x+ C;

(10) 2 arctan

√
x− 1

x+ 1
−
√
x− 1

x+ 1
· x+ 1

x
+ C;

(11) −1

4

arctanx

(1 + x2)2
+

3

32
arctanx+

1

16
sin(2 arctanx) +

1

128
sin(4 arctanx) + C;

(12) −x tan(
π

4
− x

2
) + 2 ln(cos(

π

4
− x

2
)) + C; (13) x arcsin

√
x− 1

2
arcsin

√
x+

1

2

√
x(1− x);

(14) x tan
x

2
+ C; (15)

x2

4
− x

4
sin 2x− 1

8
cos 2x+ C;

(16)
1

3
(1 + x2)

3
2 − (1 + x2)

1
2 + C; (17) −arctanx

x
+ ln

x√
x2 + 1

− 1

2
(arctanx)2 + C;

(18) −arctan ex

ex
− 1

2
ln(e2x + 1) + C; (19) e2x tanx+ C;

(20) − x

cosx(x sinx+ cosx)
+ tanx+ C; (21) sin 2x− 2

3
(sin 2x)3 +

sin 4x

4
+ x+ C;

(22)
1

3
((x+ 1)3/2 − (x− 1)3/2); (23)

(
√
x− 3)(

√
x+ 1)

4
+ ln

√√
x+ 1 + C;

(24) −4

3

√
1− x

√
x; (25) e−

x2

2

√
sinx+ C; (26)

ex

1 + x
+ C.

§4.2

1. (1)
1

3
ln

∣∣∣∣x− 1

x+ 2

∣∣∣∣+ C; (2)
1

3
x3 − x+ arctanx+ C; (3) x+ ln |x− 1

x
|+ C;

(4) ln |x|− 1

2
ln |x+1|− 1

4
ln
(
x2 + 1

)
− 1

2
arctanx+C; (5)

2√
3

arctan

(
2√
3
x+

1√
3

)
+

1

x+ 1
+C;

(6)
1√
2

(
arctan

(√
2x+ 1

)
+ arctan

(√
2x− 1

))
+ C;

(7)
1

4
√

2
ln

∣∣∣∣∣x4 −
√

2x2 + 1

x4 +
√

2x2 + 1

∣∣∣∣∣+ C; (8)−1

8

(
x8

x8 + 1
− ln

(
x8 + 1

))
+ C.

2. (1)
1

2 cosx+ 2
+

1

2
ln(sin

x

2
)− 1

2
ln(cos

x

2
) + C; (2) −1

4
cos4 x+ cos2 x− ln (cosx) + C;

(3) tanx− 1

3

cosx

sin3 x
− 5

3
cot (x) + C; (4) −1

4
sin (2x)− 1

8
cos (2x) +

1

4
ln (sinx+ cosx) + C;

(5)
1

2
arctan

(
sin2 x

)
+ C; (6) x−

arctan
(√

2 tanx
)

√
2

+ C;

(7)
1

2

(
sinx− cosx−

√
2 arctan h

(
tan x

2 − 1
√

2

))
+ C; (8)

1
6 cos 6x− 1

2 cos 2x

sin3 x cos3 x
+ C;

(9)
1

4

(
1

cosx+ 1
+ ln

(
sin

x

2

)
− ln

(
cos

x

2

))
+ C; (10)

a ln (a sinx+ b cosx) + bx

a2 + b2
+ C.
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§5.1

6. (2) � f(x) = xm(1− x)n, y²¼ê f(x) ≤ mmnn

(m+ n)m+n
=�"

11. (1) 2x sinx4; (2) − 1
1+x2+cos2 x ; (3) 2xe−x

4 − e−x2

;

(4) cos(

∫ x

0

sin(

∫ y

0

sin t2dt)dy) sin(

∫ x

0

sin t2dt).

12. (1) 1; (2) e.

14. y² G′(x) ≥ 0 =�"

15. (1) 2; (2) 1
α+1 ; (3) 2 ln 2− 1; (4) ln 4−ln 3

5 .

17. (1) 1/3; (2) 4/3.

18. (1) 1/4; (2) 1/3; (3) π/2; (4)
1

p+ 1
.

19. (1) 0; (2) 0; (3) 0.

22. (1) 4; (2) 0; (3) 0; (4) 2/3; (5) − 1
8 − ln

√
3
2 ; (6) π

8 ; (7) 6− 2e;

(8) π
4 ; (9)

√
2
4 π − 2 ln(

√
2 + 1); (10) π

2ab ; (11) π
16 ; (12) 5π

8 ; (13) (e−1)π
2 ; (14) π√

2
.

24. éu t ∈ [0, 1], ^Ø�ª t− t3

6 < sin t < t =�"

26(2). |^©ÜÈ©§·�k

I =

∫ 100

0

e−x

x+ 100
dx =

−e−x

x+ 100

∣∣100
0
−
∫ 100

0

e−x

(x+ 100)2
dx

þã�ª¥�m>�1���±��O�§1��·�UYæ^©ÜÈ©

∫ 100

0

e−x

(x+ 100)2
dx =

−e−x

(x+ 100)2
∣∣100
0
− 2

∫ 100

0

e−x

(x+ 100)3
dx.

d�§·�k

2

∫ 100

0

e−x

(x+ 100)3
dx ≤ 2

∫ 100

0

1

(x+ 100)3
dx

−1

(x+ 100)2
∣∣100
0

= 0.75 ∗ 10−4.

Ïd§·��I�O�
−e−x

x+ 100

∣∣100
0
− −e−x

(x+ 100)2
∣∣100
0
��ÒU���¦�°Ý§XJØ
§2�

g©ÜÈ©§�½�±���"

27. (2) òÈ©
∫ 1

0
f(x)dx Uì:α ©¤üÜ©�Ú§2?1·�C/=�"

§5.2

4. �Ä«mþ[xi, xi+1]��Ì, kωi(
1

f
) ≤ 1

c2
ωi(f), ,�æ^~5.2.5 �aq?Ø"

§5.3

1. (1) 1
2 ln(2a+

√
1 + 4a2) + a

√
1 + 4a2; (2) 6a; (3) aπ

√
1 + 4π2 + a

2 ln(2π +
√

1 + 4π2).
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2. (1) a2; (2) 3π; (3) e+ 1
e − 2.

3. (1) 7 x ¶µπ2

2 , 7 y ¶: 2π2; (2)π(e− 1); (3) 5π2.

5. (1) 4πr2; (2) 4πa2 + 2πab2√
a2−b2 ln(a+

√
a2−b2
b );

(3) πa sinh a
√

1 + a2 sinh2 a+ π ln(a sinh a+
√

1 + a2 sinh2 a); (4) 32πa2

5 .

6.
4πgr4

3
.

7. Gm2

l2 ln 4
3 .

§5.4

1. (1) Âñ§ 1
2 ; (2) uÑ¶ (3) uÑ¶ (4) uÑ¶ (5) Âñ§ 1

2¶

(6) Âñ, π¶(7) Âñ§−1; (8) Âñ§π
2 ; (9) Âñ§− ln 2;

(10) Âñ§2− 2 ln 2; (11) Âñ§n!; (12) Âñ§(−1)nn!.

2. (1) CauchyÌ�´0; (2) CauchyÌ�uÑ"

4. (1) uÑ¶ (2) Âñ§� 0.

§1ÊÙnÜSK

1. ^n�¼ê�Ú�zÈ�úª��{üO�=�"

2. (1) �� u = 1− x O�=�"(2) ÏL©ÜÈ©§48�Ä"

3. (1) ©ÛO����¼ê´ xex+
1
x , (J´ 3

2e
5
2 ; (2) òÈ©«m©¤eZ/X [kπ, (k + 1)π] �

«m?1O�,(J´ n2¶(3) {ü*	��§K¥�ª�±�¤f(x) = 2π + 1
1+x

∫ 1

0
f(t)dt, ü>

3[0, 1] þÈ©§��
∫ 1

0
f(x)dx = 2π

1−ln 2 .

4. Äk��u = tanx, 2|^Ø�ªun

2 ≤
un

1+u2 ≤ un+1

2 .

5, 8, 9 UìÖ¥�J«=�§6Ú7´N´�"

10. y²µ� x 6= 0 �§ÏL��§´�¼ê´���"�x 6= 0 �§�â�ê�½Â§dâ7

�{K§¦� F ′(0) = 1
2f
′(0).

11. (1) F (x) 3Ø
±1�/�Ñ´���"(2) �C�u = 1
t ��§|^©ÜÈ©§�±�

Ñ f(x) = x2 sin 1
x + 2

∫ +∞
1
x

sinu
u3 du, ddØJ��|f(x)| ≤ x2 + 2

∫ +∞
1
x

1
u3 du = 2x2.

14. éu nπ ≤ x ≤ (n + 1)π, ·��� 1
(n+1)π

∫ nπ
0
| sin t|dt ≤ 1

x

∫ x
0
| sin t|dt ≤ 1

nπ

∫ (n+1)π

0
| sin t|dt,

2|^n²£½n=�"

15. 5¿�sinm+1 x ≤ sinm x,∀x ∈ [0, π2 ],Ïd��y²limn→∞
∫ π

2

0
sin2n xdx = 0. 

∫ π
2

0
sin2n xdx =

(2n−1)!!
2n!! · π2 . ·��éê§kln

(2n− 1)!!

2n!!
=

n∑
k=1

ln(1− 1

2k
) ≤

n∑
k=1

(− 1

2k
). l���¦�4�´ 0.

16. Äk(
∫ b
a
fn(x)dx)

1
n ≤ (b− a)

1
nM , ,��¡§·���∀ε > 0, �3��f«mI, ¦�∀x ∈ I,

k|f(x)| ≥M − ε. lk(
∫ b
a
fn(x)dx)

1
n ≥ (M − ε)|I| 1n .
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19. P f(x1) = m ����§f(x2) = M ����"l|f(a)| −
∫ 1

0
|f(x)|dx =

∫ 1

0
f(a) −

|f(x)|dx ≤M −m =
∫ x2

x1
f ′(x)dx ≤

∫ 1

0
|f ′(x)|dx.

20. |^Ø�ª x− x3

3! < sinx < x− x3

3! + x5

5! .

21. Äk|
∫ 1

0

f(x)dx− 1

n

n∑
k=1

f(
k

n
)| ≤

n∑
k=1

∫ k
n

k−1
n

|f(x)− f(
k

n
)|dx, 2|^¥�½n?1� =�"

22. b�(ØØ�(§u´�3�: x0, ¦� |f ′(x0)| ≥
√

2f(x0). Äk�Ä f ′(x0) ≤ −
√

2f(x0),

d� ∀x > x0, k f ′(x) ≤ −
√

2f(x0) + (x − x0). lf(x) = f(x0) +
∫ x
x0
f ′(t)dt ≤ 1

2 (x − x0 −√
2f(x0))2. u´f(x0 +

√
2f(x0)) ≤ 0,��gñ"aq/§�±�Ä f ′(x0) ≥

√
2f(x0)��¹"
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§7.1

2. (1) uÑ¶(2)Âñ¶(3) uÑ¶(4) uÑ¶(5) Âñ¶(6) uÑ¶(7) Âñ¶(8) Âñ¶

(9) uÑ¶(10) Âñ¶(11) Âñ¶(12) Âñ¶(13) Âñ¶(14) Âñ�¿�^�´ k > 1;

(15) Âñ¶(16) Âñ�¿�^�´0 < a < 1.

4. (3) |^an+1 = n(an − an+1) + ((n+ 1)an+1 − nan)=�"

6. �Ä cn = an −
∑n−1
k=1 bn, u´ cn 4~§y² cn Âñ§l an Âñ"

8. (1) 0; (2) 0.

9. Âñ�"d Leibniz �O{��§ lim
n→∞

an = a > 0. u´K¥�?êÂñ"

12. (1) ýéÂñ¶(2) ýéÂñ¶(3) ^�Âñ¶(4) ^�Âñ¶(5) ^�Âñ¶

(6) �p > 1, ýéÂñ§�0 < p ≤ 1, ^�Âñ¶(7) ^�Âñ¶

(8) ýéÂñ¶(9)ýéÂñ¶(10) �p > 1
2 , ýéÂñ§�0 < p ≤ 1

2 , ^�Âñ.

14. dK¿��§
|an+1|
bn+1

<
|an|
bn

, u´ lim
n→∞

|an|
bn
�3§2d'�½n�4�/ª=�"

15. (1) Âñ (Dirichlet�O{)¶(2) Âñ (Dirichlet�O{); (3) Âñ (DirichletÚAbel �O{);

(4) Âñ (DirichletÚAbel �O{).

§7.2

2. )µ(1) (0,+∞); (2) [−1, 1); (3) [0,+∞); (4) |x| > 1
2 ;

(5) (0, 6); (6) (−e, e); (7) (0,+∞); (8) (−1, 1).

4. )µ(1) ��Âñ¶ (2) ��Âñ¶ (3)Ø��Âñ¶ (4) ��Âñ, x2e−nx ≤ 4e−2

n2 ¶

(5) ��Âñ(Dirichlet �O{)¶ (6) Ø��Âñ, (ÜCauchyÂñOK^�y{=�"¶

(7) ��Âñ; (8) � x0 = 2
n+lnn �§

x20
(nen)x0

����"��?ê´��Âñ�"

5. Abel �O{"

6. ��`²éu?¿�g,ê k,

∞∑
n=1

(− lnx)k

nx
´S4��Âñ�"

7. ��¦^½n7.36 =�"

8. �Ä h(x) = f(1/x) =

∞∑
n=1

cosnπx

(x+ 2)n
, d Weiestrass�O{N´�� h(x) 3[0,+∞) þ��Âñ

�§u´�±�âh(x) �ëY5��ü�4�©O´ 1 Ú − 1
4 .

9. 3279�§·�®²�� f(x) 3 [δ,+∞) þ´��Âñ�, Ïd·��±Å�È©§���¦

�È©��1/2.

10. g´µ)�§ f ′ = f2 � f(0) = 1, ·��±�� f =
1

1− x
. Ïdß� lim

n→∞
fn(x) =

1

1− x
.

�ª�)µÄkk fn+1(x) = e
∫ x
0
fn(t)dt. {üO�§f1 = 1, f2 = ex, ¤±ÏL8B{´y fn(x) ≤

fn+1(x). ,	§·�Ó�8B��§fn(x) ≤ 1

1− x
. léu?¿� x ∈ [0, 1), lim

n→+∞
fn(x) �
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3"éu�½� n, �Ä g(x) = fn+1(x) − fn(x), l g′(x) = fn(x)(fn+1(x) − fn(x)) > 0, Ï

d g(x) 4O§âd§·��±y² {fn(x)} 3 [0, δ) þ´��Âñ�, ∀ 0 < δ < 1. Ïd�±3�

K��ª¥�4�§l�� f ′ = f2, )� f =
1

1− x
.

11. y²µ(1) �y{§b� fn Ø��Âñ� 0, u´�3 ε > 0, éu?¿� n, Ñ�3 xn ¦

� fn(xn) > ε. 5¿� {xn}7,kÂñf� {xnk}Âñ� x0, 2�âëY5§·�k fn(x0) ≥ ε,

gñ"(2) P

∞∑
n=1

un(x) �Ü©Ú´ Sn(x), é S(x)− Sn(x) ¦^(1)�(Ø=�"

§7.3

1. (1) 1; (2) 4; (3) 1√
2

(4) max{a, b}; (5) +∞ ; (6) 1
3 ; (7) 1; (8) 1.

3. (1) arctanx, x ∈ [−1, 1]; (2)
1

(1− x)2
, x ∈ (−1, 1); (3)

2

(1− x)3
, x ∈ (−1, 1);

(4) 1−x
x ln(1− x) + 1, x ∈ [−1, 1];

(5) ØJuyS′(x) = 1 + xS(x), )d�©�§§kS(x) = e
1
2x

2

∫ x

0

e−
1
2 t

2

dt.

4. (1) �Ä?ê

∞∑
n=2

xn

n2 − 1
, ��

5

8
− 3

4
ln 2. (2) �Ä?ê

∞∑
n=0

(n2 − n+ 1)xn, ��
22

27
.

(3) �Ä?ê S(x) =

∞∑
n=0

(−1)n

3n+ 1
x3n+1, ��

1

3
ln 2 +

π

3
√

3
.

(4) �Ä?ê S(x) =

∞∑
n=0

(n+ 1)2

n!
xn§�� 5e.

5. (1) −3 + 4(x− 1) + (x− 1)2 + (x− 1)3, x ∈ (−∞,+∞); (2)

∞∑
n=0

e

n!
(
x− a
a

)n, x ∈ (−∞,+∞);

(3)

∞∑
n=1

(−1)n(x− 1)n

n
, x ∈ (0, 2]; (4)

∞∑
n=0

(
1

2n+1
− 1

3n+1
)(x+ 4)n, x ∈ (−6,−2);

(5)

∞∑
n=1

−(−2)n − 1

n
xn, x ∈ (−1

2
,

1

2
]; (6)

∞∑
n=0

(−1)[
n+1
2 ]

√
2n!

(x− π

4
)n, x ∈ (−∞,+∞).

6. (1)

∞∑
n=1

(−1)n−1
22n−1

(2n)!
x2n, x ∈ (−∞,+∞); (2)

∞∑
n=0

(2n− 1)!!

(2n)!!

x2n+1

2n+ 1
, x ∈ [−1, 1]

(3)

∞∑
n=1

x2n+1

2n+ 1
, x ∈ (−1, 1); (4) x+

∞∑
n=2

(−1)nxn

(n− 1)n
, x ∈ [−1, 1].

(5)

∞∑
n=0

(−1)n

(2n)!

x4n+1

4n+ 1
, x ∈ (−∞,+∞); (6)

∞∑
n=0

(−1)nx2n+1

(2n+ 1)!(2n+ 1)
, x ∈ (−∞,+∞);

(7)

∞∑
n=0

(−1)n

(n)!

x2n+1

2n+ 1
, x ∈ (−∞,+∞);

§7.4

1. (1)
∑∞
n=0(−1)n 1

n!
1

2n+1 ; (2)
∑∞
n=0(−1)n 1

(2n+1)!
1

2n+1 .

4. (1) 1; (2) e.

5. (1) uÑ§^18K�(Ø=�¶(2) � n > 3
2 �§Âñ§� n ≤ 3

2 �§uÑ"
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6. ¦^Stolz½n=�"

1ÔÙnÜK

1. ���±c����§����(J�

∞∑
n=1

1

n2
(d��

π2

6
).

2. ¦Ü©Ú§����'�"

3. � an k.�§|^Ø�ª
an+1 − an

an
≤ an+1 − an

a1
, ·��±��?êÂñ"��§|^Ø�

ª ln(
an+1

an
) ≤ an+1

an
− 1, �±y²Ñ an k."

4. � an k.�§|^þ�K��{?1� ´N´�"y3� an Ã.§u´ lim
n→∞

an = +∞.

� α ≥ 1,K·���
an+1 − an
an+1aαn

≤ an+1 − an
an+1an

=
1

an
− 1

an+1
,u´?êÂñ"��·��Ä α < 1,

d�·�ò?ê�¤

∞∑
n=1

an+1 − an
an+1aαn

=

∞∑
n=1

(
1

an
− 1

an+1
)

1

( 1
an

)1−α
≤
∫ 1

a1

0

1

x1−α
dx

�mà�×È©´Âñ�§Ïd§?êÂñ"

5. Äk§an+1 ≤ (1 + cn)an ≤ ecnan. l§an+1 ≤ e
∑n
k=1 cka1. du

∞∑
n=1

cn ´Âñ�§l

 an ´k.�"u´ØJ`²

∞∑
n=1

cnan ´Âñ�§2�â an+1 ≤ an + cnan, ·�Ò�

� lim
n→∞

an = a ≥ 0 (7.1!SK6). XJ a > 0, K·���� n ¿©��§k an >
a
2 . u´

bnΦ(
a

2
) ≤ bnΦ(an) ≤ an − an+1 + cnan.

�ù�?ê

∞∑
n=1

bn uÑ´gñ�"�ª§·���
 lim
n→∞

an = 0.

6. Äk§d Cauchy-Schwarz Ø�ª§k

(1 + 2 + · · ·+ n)2 ≤ (a1 + a2 + · · ·+ an)(
1

a1
+

22

a2
+ · · ·+ n2

an
)

��C/§·���

2n+ 1

a1 + a2 + · · ·+ an
≤ 4

2n+ 1

n2(n+ 1)2

n∑
j=1

j2

aj
.

ü>¦Ú§O���uy M �±� 2.

7. ^16K�(Ø=�"

8. (1) ��^ CauchyÂñOK=�"(2) w,���~f´ an = 1
n .

9. ØJwÑ fn(x) = x1−
1
2n , Äk§Å:Âñ� f(x) = x. �Äβn = sup{fn(x)− f(x) | x ∈ [0, 1]},

N´`² fn(x) ��Âñ"

10. Ú7.2�110K��"
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11. P m Ú M ©O´ f0(x) 3 [0, a] þ����Ú���§{üO�§ØJuy mxn

n! ≤ fn(x) ≤

M xn

n! , P K = max{|m|, |M |}, l|fn(x)| ≤ K an

n! , � fn(x) ��Âñu 0.

12. é (1 + x)
1
2 3 x = 1 ?Ðm"


