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N : R2 → R
a�n(o�Z4_-dpk�ilc

∀(x, y) ∈ R
2, N(x, y) =

∫

1

0

|tx + (1 − t)y| dt.

qsrut \5Zvm`ced(c>w�x4d
N

d]^LmHx4Z4dpZ�\lceyzd r
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1
k<\5x
c�[]d]m`medzZ4\sceyzd+�S_0Z4a�_0[
i�me_-\5Z���k�\sx4c

x 6= y � \5Z�k<\5x
c`c�i}d(��d][(mex�d(c�f-dg[���ilZ��sd"yzd]ZvmHa4d.�5ilce_-il~�f-d
u = y + t(x − y) � r
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N
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A
x4Z4dzk i�c`me_-d�Z4\5Z��
_0a�d�a�h x�Z�d]^Lk�is[]d�yzn]m`ce_-w�x4d

(E, d)
r YHZ�a4n(o�Z�_�m�f-d��l���l���(�S���pa4d

A
d]m�\5Z�Z4\smed

diam(A)
f-i8~<\sceZ4dg^`x
k<n]ce_0d"x
cedga4dpf�h d]Z4^`d"yg~�f0d

{d(x, y) | x, y ∈ A}.

qsrut \5Zvm`ced(c�w�x4d�k<\5x
c me\5x
medNk�ilc`me_0d�~<\sceZ4n"d��:��¡��"¡¢_0Z4["f0x�^`dua�isZ4^ x4Z�dN~<\5x4f-d � A
a4d

E
Z4\5Zz�!_-a4d � diam(A)d]^Lm�~�_-d]Z�a4n]o�Z4_ r
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y�x4Z4_!a4d�f�iua4_-^Lm�isZ4[]d�d"x4[]f-_-a4_0d"Z4Z4d � w�x4d"fvd"^Lm�f-d�a4_�ilyzb]m`ced�a4d�fSh d]Z�^`d]y�~�f-d {( 1

n
, 1

n
) | n ∈ N∗} £| isZ4^¤f�h d"^Lk�is[]d¥a�d]^¤¦�\5Z4[(me_-\5Z4^¤[]\5Zvme_-Z�x4d"^

C([0, 1], R)
y�x�Z4_
a�d¥f-i>a4_-^Lm�isZ4[]d¥_-Z4a4x�_�med¥k�ilc¢f-i>Z4\sceyzd

‖·‖1�S[sh d]^Lm`§¨�l§©a4_0ced>a4n(o�Z�_0dHk<\5x
c�me\5x
m
f ∈ C([0, 1], R)

k�ilc
‖f‖1 =

∫

1

0
|f(t)|dt ��� w�x4d]f d]^LmNf0d>a4_�ilyzb]m`cedHa4d"^d]Z4^`d"yg~�f0d"^u^`x4_0�sisZvme^g�

A := {f ∈ C([0, 1], R) | ∀x ∈ [0, 1], 0 ≤ f(x) ≤ 1}

B := {f ∈ A | f(0) = 0}.

�!r ��\5_�m
S
x4Z�dgk�ilc`me_0dga�dga4_�isyzb(m`ced

r > 0
r �!\s_0m

x ∈ E
med"f�w�x4d

S ∩ B(x, r) 6= ∅ ª yz\5Zvm`ced]c>w�x4d S
d"^Lm

_0Z4["f0x�^`dga�isZ4^�f�i8~�\sx�f0d
B(x, 2r)

r
« r ��\5_0d"Zvm

A, B
a4d"x
¬+k�ilc`me_0d"^p~<\sceZ4n"d]^�a4d

E
a�h _-Zvmed(ce^`d"[(me_-\sZ�Z4\5Z��
_-a4d r�­ h _-Z4n"�5isf-_�men�^`x4_0�sisZvmed�d]^Lm`§©d"f0f-dme\sxs®:\5x
ce^��!c�il_-d}�

diam(A ∪ B) ≤ diam(A) + diam(B) ?
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(E, ‖ · ‖)
x4Z�d]^Lk�is[]d.�vd][]me\sce_0d"f<Z4\sceyznp^`x
c

C
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F
x4Z�^`\sx�^L§©d]^Lk�is[]dp�vd"[(me\sce_0d"f k4ce\sk4ced��:�©¡��
¡

F 6= E �d(mu¦�d(ceyznpa4d
E
r YHZ�["\sZ�^`_0a4b]cedpf�h ilk4k�f0_-["ilme_-\sZ

N : E → R
a�n(o�Z4_-dpk<\5x
c�me\5x
m

x ∈ E
k�ilc

NF (x) = inf
f∈F

‖x − f‖.

qsr�� m�il~�f-_0c � k<\5x
c�me\5x
m (x, x′) ∈ E2
d]m�me\5x
m

(f, λ) ∈ F × C � f-d]^�k4ce\sk4ce_0n]men]^
��i � NF (x) ≤ ‖x‖ ª��~ � NF (λx) = |λ|NF (x) ª�S[ � NF (x − f) = NF (x) ª�Sa � NF (x + x′) ≤ NF (x) + NF (x′)

r
� wvx�d]f-f0dg[]\5Z4a4_0me_0\5Z�^`x
c

F
fShjilk4k�f-_0[
ilme_0\5Z

NF

d"^Lm`§©d]f-f0dgx4Z4dgZ4\sceyzdp^`x
c
E £

{!r ��\5_�m
x ∈ E \ F

r�� ilk4k<d]f-d���k<\5x
c�w�x4\5_
NF (x)

d]^Lm8^Lm`ce_0[]med]yzd]Z�m�k<\5^`_�me_-¦ r�t \sZ�m`ced(c}w�x4d�k<\5x
c�me\5x
m
ε > 0

_0f d]¬
_0^Lmed
fε ∈ F

med]f�w�x4d
NF (x) ≤ ‖x − fε‖ < (1 + ε)NF (x).

�!r YHZ�Z4\smed
B(0, 1)

f-i}~<\5x4f0dg¦�d]ceyzn]dpx�Z4_�meng[]d"Zvm`cen]dgd]Z�f�h \sce_-�5_0Z4d r t \5Zvm`ced(c>w�x4dpf�h d]Z4^`d"yg~�f0d
{

NF (x) | x ∈ B(0, 1)
}
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