
(un) l ∈ R (un) l

∀ε > 0,∃N ∈ N, ∀n > N, |un − l| < ε.

l
l

2ε



Q

R

Q R

∀(x; y) ∈ R2, x < y, ∃r ∈ Q, x < r < y.

x (rn)
x

x x

x Q R

r0 x− 1 < r0 < x.
(rn)

n ∈ N rn

rn ∈ Q 0 < x− rn <
1

2n
rn+1

x+ rn
2

< rn+1 < x.

0 < x− rn+1 <
1

2n+1

rn+1 < x x− rn+1 > 0
x+ rn

2
< rn+1 −rn+1 < −x+ rn

2

x− rn+1 < x− x+ rn
2

≤ x− rn
2

≤ 1

2
(x− rn)

x− rn+1 <
1

2
× 1

2n
=

1

2n+1



x− rn

x− rn
2

rn
x

rn+1

x+ rn

2

(rn)
x

ε

(rn) x
ε

x

+∞
(un) (un) +∞

∀M > 0,∃N > 0, ∀n > N, un > M.

M

M

(un) (un)

∃M > 0, ∀n ∈ N, |un| < M.

∀n ∈ N,∃M > 0, |un| < M

(un)
� (un) ∀n ∈ N, un+1 − un ≥ 0
� (un) ∀n ∈ N, un+1 − un ≤ 0



n ∈ N un 
= 0
un+1

un
1

(un) M
(un)

�
�

(an) (bn)

an)

(bn)

lim
n→+∞

bn − an = 0

(an) (bn)

√
a

(an) (bn)

� a0 = E(
√
a)

√
a �√a b0 ∈]

√
a; +∞[

� an =
a

bn

� bn+1 =
an + bn
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(an) (bn)
√
a

∀n ∈ N an ≤
√
a ≤ bn

n = 0 a0 b0

bn+1 ≥
√
a ⇐⇒ an + bn ≥ 2

√
a

⇐⇒ a

bn
+ bn ≥ 2

√
a

⇐⇒ a− 2bn
√
a+ b2n ≥ 0

⇐⇒ (
√
a− bn)

2 ≥ 0

bn+1 ≥
√
a

an+1 =
a

bn+1
≤ a√

a
=
√
a

(an) (bn)

bn+1 − bn =
an + bn

2
− bn =

an − bn
2

≤ 0

an bn
(bn)

an+1 − an =
a

bn+1
− a

bn
≥ 0 (bn)

(an)
√
a

α

(bn)
√
a β

α =
a

β
β =

α+ β

2

β =
α+ β

2
⇐⇒ 2β = α+ β

⇐⇒ 2β =
a

β
+ β

⇐⇒ 2β2 = a+ β2

⇐⇒ β =
√
a β

α =
a

β
=

a√
a
=
√
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√
2 a = 2 a0 = 1

b0 = 2

n an bn
0 1 2
1 1, 333333333 1.500000000
2 1, 411764706 1, 416666667
3 1, 414211438 1, 414215686
4 1, 414213562 1, 414213562

√
2 10−9

(un) u0
r n

un+1 = un + r.

(un) r
� ∀m ∈ N ∀n ∈ N n ≥ m un = um + (n−m)r

� ∀n ∈ N

n∑
i=0

ui =
(n+ 1)(u0 + un)

2

(un) u0
q n

un+1 = qun.



(un) q
� ∀m ∈ N ∀n ∈ N n ≥ m un = qn−mum

� q 
= 1 ∀n ∈ N

n∑
i=0

ui = u0
1− qn+1

1− q

q r (un)
n

un+1 = qun + r.

vn = un +
r

q − 1
un n

vn = un+
r

q − 1
un+1 = qun+r n

vn+1 = un+1 +
r

q − 1
= qun + r +

r

q − 1
= q

(
un +

r

q
+

r

q(q − 1)

)

= q

(
un +

r(q − 1) + r

q(q − 1)

)
= q

(
un +

r

q − 1

)
= qvn

n

vn = v0q
n

⇐⇒ un +
r
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(
u0 +

r

q − 1

)
qn

⇐⇒ un =

(
u0 +

r

q − 1

)
qn +

r
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a b c d c 
= 0 (un)

u0 ∈ R, ∀n ∈ N, un+1 =
aun + b

cun + d
.

f(x) =
ax+ b

cx+ d
� f(x) = x α β (vn)

vn =
un − α

un − β
un

n
� f(x) = x α (vn)

vn =
1

un − α

(xn) (yn) (yn)

� (xn) (yn) xn/yn 0
xn = o(yn)

� (xn) (yn) xn/yn 1
xn ∼ yn

� (xn) (yn) xn/yn
xn = O(yn)

yn
∃C > 0, ∃N ∈ N, ∀n ≤ N, |xn| ≤ C|yn|
xn − yn = o(yn)

� +∞
α > 0 β > 0 k > 1




