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d(x, y) =

√

|x − y|z9clsE^hk_i�c'p)tuc{q|f)p@cN}Vf)p)t~^h��po\�soc
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• d(x, y) ≥ 0 ∧ d(x, y) = 0 ⇔ x = y ∀x, y ∈ R��� pCdTfo\~k5i5���)]_^v����bPc�k���b5�o\Jg�c�sE^hk_i�c'p)tuc�k_^�c ≥ 0
qJ�u�3�<^h����\+]5b5�oqJg�c

]�c�sE^hb~\ q�s)\1`op)^vi�c����nk_^vi_^v��cE� √
|x − y|

k�c']���f)mnf@c'gh\�c��
⇔ |x − y| =

0 ⇔ x = y
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• d(x, y) = d(y, x) ∀x, y ∈ R��� \+]�g�c�k5\~b~��posoc��)]5���)]_^h\+i���k_}V]_f)i_i_^�c'����d3fo\+gvgh��b��o\�b~��po�nk5b+^�c'���Ck_f)^���3sEf)gv^ w d(x, y) =
√

|x − y| =
√

| − (x − y)| =
√

|y − x| = d(y, x)
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• � sE^hk_f)mnf@c'mngv^�c'p)tucli_]_^�c'p)m���g�c']5\u� d(x, y) ≤ d(x, z)+d(x, z)∀x, y, z ∈ R��� \+���J��\+]_^a`@bPc']5\ k5\ √|x − y| ≤

√

|x − z| +
√

|z − y| ⇒
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|x − y| ≤ |x− z| + |z − y|+ 2

√

|x − z|
√

|z − y|
�
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� ��^hb��oq |x− y| = |x− z + z − y| ≤ |x− z|+ |z − y| ≤ |x− z|+ |z −
y| + 2

√

|x − y|
√

|y − z|
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² y
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R y
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Ö y
d(x, y) = |

√

|x| −
√

|y|| ³ ��p×�nc'gh\�g�c��)]_^v�Jc��)]5���)]_^h\+i��E´�po��pØq�f)p@csE^hk_i�c'p)tucE�
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d(x, y) =

{

1
k5\

x 6= y

0
k5\

x = y
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nn ≥ n!

• � c�k�\j^vposEf)i_i_^v��c w 1 ≥ 1
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• � ����i5\~k_^�^vposEf)i_i_^v�nc w nn ≥ n!

• � \~k_^ w (n + 1)n+1 ≥ (n + 1)!

(n + 1)n+1 = (n + 1)(n + 1)n ≥ (n + 1)nn � ^v����i5\~k_^B^vposEf)i_i_^v�nc�� ≥ (n +
1)(n!) = (n + 1)!
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n
∑

k=0

(4k + 1) = (2n + 1)(n + 1)
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12 + 22 + 32 + ... + n2 =
n(n + 1)(2n + 1)
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• P1 : 1 = 1(2)(3)
6
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• Pn :

∑

n

k=1 k2 = n(n+1)(2n+1)
6

• Pn+1 :
∑

n+1
k=1 k2 = (n + 1)2

∑

n

k=1 k2 =
^v����i5\~k_^�^vposEf)i_i_^v�nc

(n + 1)2 +
n(n+1)(2n+1)

6 = (n+1)(2n2+n+6n+6)
6 = (n+1)(2n2+4n+3n+6)

6 = (n+1)[2n(n+2)+3(n+2)]
6 =

(n+1)(2n+3)(n+2)
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n ∈ N
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∑

n

k=0 k(k + 1) = n(n+1)(n+2)
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n(n + 1)
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