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N���ê8Ü, Q�knê8Ü, R�¢ê8Ü"¤k¼êþ�¢�"

1. (10©) y²: Rþ�¼êf(x) = x2 sin
1

x
��¼ê3�:?ØëY"

2. (12©) �¢ê�{xn}�?¿f�ÑkÂñf�"�ä{xn}´Äk.§¿
`²nd"

3. (12©) �Ñ8Ü[0, 1]\Q��êmCX, §vkk�fCX"

4. (30©)�f, g�Rþ�2π±Ï¼ê§�3��±Ïþiù�È"½Âf�g�

±ÏòÈf ∗ g �f ∗ g(x) =

∫ π

−π
f(x− y)g(y)dy. ¡Xen�¼ê�

1, cos x, sin x, cos 2x, sin 2x, · · · , cos nx, sin nx, · · ·

¥���k�¢�5|Ü�n�õ�ª.

4A f�?Ûn�õ�ª�±ÏòÈE�n�õ�ª"

4B �Ñ��n�õ�ª{Kn(x)}∞n=1, éu?¿n±9?¿0 < δ < π¤á:

0 ≤ Kn(x),

1 =
1

π

∫ π

−π
Kn(x)dx,

0 = lim
n→∞

∫
δ≤|y|≤π

Kn(y)dy.

4C �f3RþëY��"y²: ?�ε > 0, �3n�õ�ªT , éu?

¿x ∈ R, ¤á |f(x)− T (x)|+ |f ′(x)− T ′(x)| < ε"

1



2

5. (12©) �{xn}�[0, 1]¥�:�, f�[0, 1]þ�ëY¼ê"y²

f

(
lim sup
n→∞

xn

)
≤ lim sup

n→∞
f(xn)

¿�Ñ¦�î��Ø�Ò¤á�~f"

6. (12©) �D�R���f8"�Dþ�¼ê�{fn}Å:ÂñuDþ�¼
êf , ¿�éu?¿x ∈ D�?¿Âñux�:�{xn} ⊂ D, ¤á

lim
n→∞

fn(xn) = f(x).

y²: fëY"

7. (12©) �f : [0, 1]→ [0, 1]üN4O"y²: �30 ≤ c ≤ 1¦�f(c) = c"



3

ë��Y�µ©IO

1. O��

f ′(x) =

 2x sin
1

x
− cos

1

x
x 6= 0

0 x = 0
(4 points),

lf ′(x)3x = 0�4�Ø�3(3©)§�§3T:ØëY(3©)"

2. {xn}7½k.(6©)"��kXeü«y²�{"

{� ^�y{"eØ,§Ø��§kf�uÑ�+∞, @où�f�vk

Âñf�§gñ(6 ©)"

{� ��^þ!e4�y²"�{xn}�f�{xnk
}¦�

lim
k→∞

xnk
= lim sup

n→∞
xn.

,��¡§du{xnk
}kÂñf�§l§��Âñ§llim supn→∞ xná

uR(4©)"aq�ylim infn→∞ xnáuR§Ïd{xn}k.(2©)"

3. �E�êmCX��{Ø��"Eé
Ò��©§ÄK"©"�Xe

�E: (−∞, 1/2− 1/n) ∪ (1/2 + 1/n, +∞), n = 1, 2, · · ·"

4. 4A!4B©O´8©§4C�14©"y²V�Xe"

4A òn�¼ê�Ú�úª�\±ÏòÈ��È¼êp=�(8©)"

4B FejérØ

Kn(t) =
1

2n+ 2

(
sin (n+1)x

2

sin x
2

)2

∞

n=1

=�¤¦(8 ©)"

4C dFejér½n§Tn := f ∗Kn���Âñuf�n�õ�ª(3©)"

����½n15.44�y²§��T ′n�uf
′ ∗Kn(8©)"

qdFejér½n�T ′n(x) = f ′ ∗Kn(x)��Âñuf ′(x)(3©)"
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5. y²Ø�ª8©§Þ~4©"

• �f�{xnk
}Âñulim supn→∞ xn ∈ [0, 1]"dfëY§�y�Ø�ª

�>�ulimk→∞ f(xnk
)(4©)"dþ4��½Â�

f

(
lim sup
n→∞

xn

)
= lim

k→∞
f(xnk

) ≤ lim sup
n→∞

f(xn) (4 points).

• �f(x) = 1− x§�{xn}/X0, 1, 0, 1, · · ·§@o0 < 1(4©)"

6. ùKl��½n15.36�y²U?5§±eQãy²V�"

?�x ∈ D§?�D 3 xn → x(2©)"

?�{fn}�f�{fnk
}, ¤áfnk

(xn)→ f(x)(4©)"

À��ê�k1 < k2 < · · · ↗ +∞§éu?¿n§¤á

|fkn(xn)− f(xn)| < 1

n
(3 point).

��, |f(xn)− f(x)| ≤ |f(xn)− fnk
(xn)|+ |fkn(xn)− f(x)| → 0 (3©)"

7. Ø��f(0) > 0,-c := sup {x ∈ [0, 1] : f(x) ≥ x}§äóf(c) = c(6©)"

¯¢þ§�{xn} ⊂ [0, 1]§¦�f(xn) ≥ xn�xn ↗ c− 0"dfüNO§�

c← xn ≤ f(xn)↗ f(c− 0) ≤ f(c),

l�f(c) ≥ c(3©)"

ef(c) > c§Ï�f(1) ≤ 1, �c < 1"dfüNO§�3f(c) − c > δ > 0§

éu?¿x ∈ (c, c+ δ)§¤áf(x) ≥ f(c) > c+ δ > x§gñ(3©)"


