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0
0
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f 2 C1(R) f(0) = 2, f 0(0) = 1. limn!1
R 1
0 f(x/n)dx

2

0

1

f(x) = e�x2

x�1/3 f 2 Lp((0,+1))

p 2 [1, 3)

p 2 [1, 2)

p = 1

p 2 [1,1)

K =

(
f 2 C1(R,C) : f 1 ,

Z 1

0
f(x)dx = 0,

Z 1

0
|f |2(x)dx = 1

)
.

inf

(✓Z 1

0
|f 0|2(x)dx

◆1/2

: f 2 K

)
?

0

2⇡

⇡

1

f(x) = x
1+x4 f̂

Im(f̂) = 0 f̂

Re(f̂) = 0 f̂

Im(f̂) = 0 f̂

Re(f̂) = 0 f̂

⌦ := {(x1, x2, x3) : |x1|  |x2|  |x3|  1} ⇢ R3 m(⌦)

1/27

1/6

4/3

1

y y



y y
limn!1

R 1
0

n
1+nx3 dx

1

1/2

1

0

E = [0, 3] [
S

n2N[n, n+ 2�n] m(E)

25/8

1

13/4

5

v(x, y) = x3y + axy3 �v(x, y) = 0

a = 0

a = �1

a = 2

a = 1

E ⇢ [0, 1] 1
2 E := {0.1a22a4a5...} E

0

1/81

1/9

10/81

f 2⇡� f(x) = sin(3x/2) [�⇡,⇡] an bn
an = ⇡�1

R ⇡
�⇡ f(x) cos(nx)dx bn = ⇡�1

R ⇡
�⇡ f(x) sin(nx)dx

P
n�1(�1)nbn = 0

P
n�1 |bn|2 = 4⇡2

an, bn  C/n3 C > 0 8n 2 N
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f : R ! (0,1)

f(t) :=

Z 1

0
e�x2� t2

x2 dx.

f {tn} ⇢ R tn ! t 2 R
f(tn) ! f(t)

t > 0 f t

f 0(t) = �2t

Z 1

0

1

x2
e�x2� t2

x2 dx.

y = t/x limt#0 f 0(t) = �
p
⇡

y y
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f 2 L2(R/Z,C) {f̂(n)}n2Z

L2

f (1/2) f̂(n) = 0 n
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f 2 L1((0, 1)) f � 0 n 2 N

En := {x 2 (0, 1) : n  f(x) < n+ 1}.

limn!1 nm(En)

Z

(0,1)
f(x)dx 

1X

n=0

(n+ 1)m(En) 
Z

(0,1)
f(x)dx+ 1.
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{fn}n2N ⇢ L1((0, 1)) kfnkL1  1 fn(x) ! 0
R 1
0 fn = 1

p 2 [1,1] un : (0, 1) ! R

kunkLp  1 n 2 N un(x) ! 0 x

p = 1
R 1
0 un ! 0

p > 1
R 1
0 un ! 0

M > 0 un = un1{unM} + un1{un>M}
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u 2 L1(R) u ⇤ u = 1p
18⇡

e�
x2

18

y y



y y

y y



y y

g : R ! R 2⇡ g(x) = 1
12x(x� ⇡)(x� 2⇡) [0, 2⇡)

1X

n=0

ān cos(nx) +
1X

n=1

b̄n sin(nx)

g g L2

ān = 0 n � 0

b̄n n � 1

[0,⇡]

8
>>>><

>>>>:

utt + 2ut = uxx (t, x) 2 (0,1)⇥ [0,⇡]

u(t, 0) = u(t,⇡) t 2 (0,1)

u(0, x) = 0 x 2 [0,⇡]

ut(0, x) = g(x) x 2 [0,⇡]

bn : [0,1) ! R

u(t, x) =
1X

n=1

bn(t) sin(nx)

y00 + 2y0 + ky = 0 y(t) = e�t(c1 + c2t)
y(t) = e�t (c1 sin(!t) + c2 cos(!t)) c1, c2

C1 ([0,1)⇥ [0,⇡])
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