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eq§

R
2 ½ e�©(¬ ½ ­+jR§u¬{¦0º6ete5a0º6©+­ ½ ­(e5¦0¦�e{k¿¾�e6j�e5¦0j¨e6¤�À�©+e6j�j¨a0­«®1¬{¦X§dj�j¨¥1¦X§¨Á�­(©+jÂ e5bd¤gc6j5¼�º5¥1¤gÃ�¬{ºq§dj8Ä|`)¥1¦0¦0e5bª©(e5a0bN¬ ½ i0cqbde6¦0º5e�©+¥{bdjdÅ�a Æ ­+©(jª¦0e�j¨¥{¦�§�Ã�¬{j Â e5bd¤�c5j5k

Ç k
A :=

{

(−1)n + 1
n
| n ∈ N

∗
} k

È k
B :=

{

ln(n)
n

| n ∈ N \ {0, 1}
} k

h2k
C :=

{

(x, y) ∈ R
2 | xy = −2, x > 0

} k
É0k

D :=
{

(x, y) ∈ R
2 | x2 + 2xy + 3y2 > 0

} k
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[a, b]
a0¦�­+¦X§de5b¨®{¬{©(©+e ½ e

R
e5§

λ
a0¦Ëbdc5e6©¿§de5©�Å�a0e

|λ(b − a)| < 1
k¿ÌD¦Ë¤�a0¦0­+§?©(e

R
Á�e5jRÃ�¬{º6e�®Xe6ºq§d¥{bd­+e6©

C0([a, b], R) ½ e5j-¬YÃ0Ã�©(­+º
¬�§d­(¥1¦0j�º5¥1¦X§d­(¦�a0e6j ½ e [a, b] ½ ¬{¦0j R
½ e�©(¬)¦0¥{bd¤�e ½ e�©(¬)º6¥{¦�®1e5bdÍ1e5¦0º6e�a�¦0­ Â ¥{bd¤�e ‖·‖∞Î xy��r6�

‖f‖∞ = supx∈[a,b] |f(x)| Ï kÌN¦�º6¥{¦�j¨­ ½0Ð bde�j¨a
b C0([a, b], R)
©(¬ Â ¥1¦0º5§d­+¥1¦

T ½ c5Ñ�¦0­(e|Ã�¬Yb�f

T (f) : x 7→ λ

∫ x

a

sin(f(t))dt + sin(x)

Ç kªÒ£¥1¦X§¨bdeqbDÅ�a0e|©�¬ Â ¥1¦0º5§d­+¥1¦
T
e6jR§�À�­(e5¦ ½ cqÑ�¦�­+e�j¨a
b C0([a, b], R)

eq§NÓ?®{¬{©(e5a
bdj ½ ¬{¦0j C0([a, b], R)
k

È kªÔ�¥1a
bª§d¥1a0j
f, g ½ ¬{¦0j C0([a, b], R)

e5§�§d¥1a
§
x ½ ¬{¦0j [a, b]

¼�¤�¥1¦X§¨bdeqbDÅ�a0e|©yÆ ¥1¦�¬�f
|T (f)(x) − T (g)(x)| ≤ |λ|(x − a)‖f − g‖∞.

h2kªÒ£¥1¦X§¨bdeqbDÅ�a Æ ­(©�eq»
­+jR§de�a0¦0e�a0¦0­�ÅXa�e�¬�Ã�Ã�©+­(º6¬Y§d­(¥1¦
f ∈ C0([a, b], R)

®Xcqbd­+Ñ�¬{¦X§�f

∀x ∈ [a, b], f(x) = λ

∫ x

a

sin(f(t))dt + sin(x).
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a ∈ Z
∗
¼X¥1¦�¦�¥Y§de

vp(a)
©�Æ a0¦0­�Å�a0eªe5¦X§d­(eqb

k
§de6©�Å�a0e

a = pka′
¼

¥��
a′
e5jR§�a0¦?e5¦X§d­(eqb�¦0¥1¦ ½ ­+®
­+j¨­+À�©(e Ã�¬Yb p

Î ¬{a
§¨bde5¤�e5¦�§ ½ ­+§ pvp(a) e6jR§�©(¬ªÃ�©(a0j�ÍYbu¬{¦ ½ e-Ã�a�­+j¨jd¬{¦0º6e ½ e p ½ ­+®2­(jd¬{¦X§
a Ï k8ÌN¦�º5¥1¦0j¨­ ½0Ð bde�j¨a
b Z × Z

©�Æ¶¬YÃ0Ã�©(­+º
¬Y§d­+¥1¦
d ½ cqÑ�¦0­+e|Ã�¬Yb�f

d(a, b) =

{

p−vp(a−b) j¨­
a 6= b

0
j¨­(¦0¥1¦

.

Ç kªÔ�¥1a
bª§d¥1a0j
n, m ∈ N

¼0º
¬Y©(º5a�©+e5b
d(pn, pm)

k
È kªÒ£¥1¦X§¨bdeqbDÅ�a0e{¼0Ã8¥1a
b�§d¥1a0j

u, v ∈ Z
¼0¥1¦�¬

d(u − v, 0) ≤ max{d(u, 0), d(v, 0)}
k

h2kªÒ£¥1¦X§¨bdeqbDÅ�a0e
d
e5jR§Na0¦0e ½ ­+jR§u¬{¦0º6e�j¨a
b

Z
Î
d
e5jR§N¬YÃ0Ã8e6©+c6e ½ ­(jR§u¬{¦0º5e p

Á�¬ ½ ­(Å�a0e Ï kÉ0k Ê ¥1­+e6¦X§
a ∈ Z

e5§
ε > 0

k�Ò£¥1¦X§¨bdeqbDÅ�a0e)Ã ¥{a0b�§d¥{a0§
b ∈ B(a, ε)

¼�¥1¦�¬
B(b, ε) = B(a, ε)

k
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Ê ¥1­+§?a0¦ e5¦X§d­(eqb?jR§¨bd­(ºq§de6¤ge6¦X§�Ã ¥{j¨­+§d­ Â

n
k¿ÌN¦ ¦0¥{§deqbu¬

R[x]≤n

©(e
R
Á�e6jRÃ�¬{º5eW®Xe5º5§d¥Ybd­(e5© ½ e5j�Ã8¥1©��
¦��1¤�e5jgÓº5¥2e���º5­(e5¦�§dj�bdc6e5©(j ½ e ½ e5Í{bdcN¬{agÃ�©(a0j n

k
ÌN¦�Ñ�»2e�Ã8¥1a
b ©�¬|j¨a0­+§deªa0¦�Ã8¥1©��
¦��1¤�e
P0 ∈ R[x]≤n

¬	��¬Y¦�§
n
bu¬{º5­(¦0e6j

bdc5e5©(©(e5j ½ ­(jR§d­+¦�ºq§de5j�f
λ1 > λ2 > · · · > λn.
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Ç kªÒ£¥1¦X§¨bdeqb�Å�a Æ ­+©9eq»
­(jR§de?a�¦!bdc5e5©
r > 0

§de6©�ÅXa�e?©(e5j|­(¦X§deqb¨®1¬Y©(©(e5j
[λk − r, λk + r]

Î Ã8¥1a
b
k = 1, . . . , n Ïj¨¥{­(e5¦�§ ½ e6a
»tÓ ½ e6a
» ½ ­(j��A¥1­(¦X§dj5k

È kªÒ£¥1¦X§¨bdeqb|Å�a0e1¼�Ã8¥1a
bD§d¥1a
§
k ∈ {1, . . . , n}

¼�¥1¦�Ã8e6a
§N§¨bd¥1a
®Xeqb ½ e5jNbdc6e5©(j ak, bk
½ ¬{¦0j [λk − r, λk + r]§de5©(jªÅXa�e

P0(ak)P0(bk) < 0
k

h2kªÔ�¥1a
bª§d¥1a
§ªc5©(c5¤�e6¦X§
Q = q0 + q1x + · · · + qnxn ½ e

R[x]≤n

¥1¦�Ã ¥{j¨e�f
‖Q‖ = max{|q0|, . . . , |qn|}

eq§
N(Q) = sup

x∈[λn−r,λ1+r]

|Q(x)|.

ÌN¦�¬ ½ ¤�eq§NÅ�a0e ‖ · ‖ eq§ N
j¨¥1¦X§ ½ e6j�¦0¥{bd¤�e5jªj¨a
b

R[x]≤n

k
Î ¬ Ï Ò£¥1¦X§¨bdeqb �5������.1����.���� ÅXa�e|©(e5jª¦0¥{bd¤ge6j N

e5§
‖ · ‖

j¨¥1¦X§Nc6Å�a0­+®{¬{©(e5¦X§de6j5k
Î À Ï�� bd¥1a
®XeqbNa0¦tbdc5e6© β

jR§¨bd­(ºq§de6¤ge6¦X§�Ã8¥1j¨­+§d­ Â §de5©�Å�a0egf
∀Q ∈ R[x]≤n, N(Q) ≤ β‖Q‖.

Î º Ï Ê ¥1­«§ P ∈ R[x]≤n

§de6©�Å�a0e

‖P − P0‖ <
1

β
· min

{

|P0(a1)|, . . . , |P0(an)|, |P0(b1)|, . . . , |P0(bn)|
}

.

Ò£¥1¦X§¨bdeqb�Å�a0e{¼�Ã8¥1a
b?§d¥1a
§
k ∈ {1, . . . , n}

¼�¥1¦ ¬
P (ak)P (bk) < 0

k��¿¦ ½ c ½ a0­+bde�Å�a0e P
¬

nbu¬Yº6­+¦�e5j ½ ­+jR§d­(¦0º5§de5j5k
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