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1[0,+1)

1[0,+1)

f : R ! R f

f(x) = log(x) 2 Lp((0, 1))

p 2 [1,+1)

p 2 (1,+1]

p 2 (1, 2]

p = 1

A (0, 1)
7

A

A 0 < m(A) < 1

A m(A) = 0

A m(A) = 1

P+1
n=1

1
n3 cos(nx)

u 2 C3(R) C1(R)
u 2 C1(R) C3(R)

R
2⇡� L2(0, 2⇡)

C

E ✓ R m(E \ [x,1)) ! 0 x ! +1

E ✓ R m⇤(E) = m⇤(Ē)

E ✓ R E \ C

E ✓ R E \ Cc

f1 f2(x) = e�x2

f3(x) = 1[�1,1](x)
x 2 R L1
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u : R2 ! R �u = xy v(x, y) = 1

2u(2x, 2y) + 2x2 � y2 v

�v = 8xy � 2

�v = 2xy + 2

�v = 2xy � 2

�v = 8xy + 2

{an} {bn} sign(sin(x))

an = 0 b2n = 4
n⇡ b2n+1 = 0

a2n = 4
n⇡ a2n+1 = 0 b2n = 0 b2n+1 = 4

(2n+1)⇡

an = 0 b2n = 0 b2n+1 = 4
(2n+1)⇡

a2n = 0 a2n+1 = 4
n⇡ bn = 0

F (x) =
���
P4

n=0 e
2⇡inx

���
2

R 1
0 F (x)dx = 5

8" > 0 9� < 1/2 |F (x)|  " x 2 [�, 1� �]

F
R 1
0 F (x)2dx = 25

f, g 1� L2([0, 1]) f ⇤ g = 0

f, g L2([0, 1])
R 1
0 fg = 0

f = 0 g = 0

f g L2� kfkL2 = kgkL2

fg = 0
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{fn}n2N, fn : [0, 1] ! R

f [0, 1] x 2 [0, 1)

f 0(x) = lim
h!0+

f(x+ h)� f(x)

h
.

Z 1

0
f 0(x) dx 6 f(1)� f(0).
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{fn}+1
n=1

fn(x) =

(
n
p
x

1+n2x2 , x 2 [0, 1),

e�x2/n, x 2 [1,+1).

limn!+1 fn(x) x 2 [0,+1)

lim
n!+1

Z +1

1
fn(x) dx lim

n!+1

Z 1

0
fn(x) dx.
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f : (0, 1) ! R 1  p < +1

y > 0

ypm({x 2 (0, 1) : |f(x)| > y}) 6
Z 1

0
|f(x)|p dx .

Z 1

0
|f(x)|p dx = p

Z 1

0
yp�1m({x 2 (0, 1) : |f(x)| > y}) dy .

|f(x)|p =
R |f(x)|
0 pyp�1 dy

1  q < p < +1 f

ypm({x 2 (0, 1) : |f(x)| > y}) 6 1, y > 0.

f 2 Lq((0, 1))

f(x) = x�1/p 1  p < +1 f f /2 Lp((0, 1))
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2⇡� f : R ! R

f(x) =
ex + e�x

2
x 2 (�⇡,⇡],

kfkL2((�⇡,⇡])

x 2 (�⇡,⇡] f
f(x)

f

+1X

k=0

1

(1 + k2)2
.
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f 1 R f L2((0, 1)) {cn}n2Z
f h 2 R fh fh(x) = f(x� h)

fh {cn}n2Z h

1� C1 f 0(x) = f(x� 1/2) x 2 R

lim inf
h!0

kfh � fkL2((0,1))

|h| > 0,

f
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g 2 S(R) " > 0

(
@tu"(t, x) + @xu"(t, x)� "@2

xxu
"(t, x) = 0, t > 0, x 2 R,

u"(0, x) = g(x), x 2 R,
"

(
@tu(t, x) + @xu(t, x) = 0, t > 0, x 2 R,
u(0, x) = g(x), x 2 R.

" > 0 u"
"

u 8t > 0
u(t, ·) g

" > 0

ku"(t, ·)kL2(R)  kgkL2(R) t > 0.

u" 2 C1((0,+1)⇥ R)

u"
" u L2(R) " ! 0

t > 0
ku"(t, ·)� u(t, ·)kL2(R) ! 0 " ! 0.
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