
y y

+1
0
0
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{fn}n2N fn(x) =
1

nx+1

0 [0, 1]

0 L2((0,1))

0 x 2 [0,1)

0 L1((0,1))

a > 0 f : R ! R

fa(x) =
1

|x|a .

fa 2 Lp(R \ (�1, 1)) p < 2/a

fa /2 Lp(R) p 2 [1,+1]

fa 2 L2(R)
fa 2 Lp((�1, 1)) p > 1/a

f : [0, 1] ! R

f g : [0, 1] ! R f = g

{x 2 [0, 1] : f(x) = c} c 2 R f

f f = g g : [0, 1] ! R g

f f

A ✓ Rd A A int(A) A
A

m(int(A)) = m(A) < +1 A

int(A) = ; m⇤(A) = 0

A m(A) = m(A)

E ⇢ Rd m(E) > 0 |x� y| 2 Q x, y 2 A

� := {(x, 2x) : x 2 (0, 1)} ⇢ R2 m R2 m(�)

1

1

2

0
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{fn}n2N L1((0, 1)) L1 f 2 L1((0, 1))

{fnk}k2N F 2 L1((0, 1))
|fnk(x)|  F (x) x 2 (0, 1) k 2 N

{gn}n2N ⇢ L1((0, 1)) g
|gn(x)|  |fn(x)| x 2 (0, 1) n 2 N

Z 1

0
gn(x)dx !

Z 1

0
g(x)dx.
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E =
n
(x, y) 2 (0,1)⇥ R : |y| < 1

x4+x6

o
f : E ! R f(x, y) =

x7y

Z

E
|f | =

Z 1

0

x7

(x4 + x6)2
dx.

f 62 L1(E)

p 2 [1,1) f 2 Lp(E)
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Br(x) ⇢ R2 r > 0 x 2 R2 m(Br(x)) = ⇡r2

c1 > 0 Br(x) ⇢ R2

R

Br(x) ⇢ R m(R)  c1m(Br(x)).

c2 > 0 R ⇢ R2

{Brn(xn)}Nn=0

R ⇢
N[

n=0

Brn(xn)
NX

n=0

m(Brn(xn))  c2m(R).

L1  L2 L1

E ✓ R2

�⇤(E) := inf

( 1X

n=0

m(Brn(xn)) : {Brn(xn)}n2N E

)
2 [0,1].

m⇤(E)  c1�⇤(E) �⇤(E)  c2m⇤(E)

F : R2 ! R2

|F (x)� F (y)|  |x� y| 8x, y 2 R2.

m⇤(F (E))  c1c2m⇤(E) E ⇢ R2
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