Théoréeme

@ Si (up),cy st croissante majorée par M, alors (uj), .y converge
et sa limite vérifie limu, < M.

@ Si (up),y st croissante non majorée, alors lim u, = +o0.

On dispose de résultats analogues pour les suites décroissantes.
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9 up =0 (vp) (ﬁ) bornée
Vn ) neN
Exemples :
@ n+l~n ol —141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn=0(n) '“” — 0 et toute

suite cv est bornee
up=o(vp) = 2 =0 = up=
n
O (vn)
@ up~vvy = 221 = U=
n
O (vn)

(]



relations de comparaison

Définitions : Autre exemples :
Qunrv = 21
Q u=o0(w) = 2 =0

9 up =0 (vp) (ﬁ) bornée
Vn ) neN
Exemples :
@ n+l~n ol —141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn= 0O(n) '“” — 0 et toute

suite cv est bornee
up=o(vp) = 2 =0 = up=
n
O (vn)
@ up~vvy = 221 = U=
n
O (vn)

(]




relations de comparaison

Définitions : Autre exemples :
o“”""’"‘:’a_:_)l @ n+tl1=0(n?+3)
g up =o0(vn) <= 5—:—>0
9 up =0 (vp) (L‘:_:)neN bornée

Exemples :

@ ntln~n o141 1

@ " =o(e?) :z—n,,:e_"—>0

@ Inn=o(n) l"—" — 0 (C.C)

@ Inn= 0O(n) '“” — 0 et toute
suite cv est bornée

@ uy=o0(vn) = ﬂ—:—>0 = Uup =
O (vn)

Q uy~vy, = ﬁ—:—>1 = up =
O (vn)




relations de comparaison

Définitions :
Qunrv = 21
Q u=o0(w) = 2 =0

9 up =0 (vp) (ﬁ) bornée
Vn ) neN
Exemples :
@ n+l~n ol —141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn=0(n) '“” — 0 et toute

suite cv est bornee
up=o(vp) = 2 =0 = up=
n
O (vn)
@ up~vvy = 221 = U=
n
O (vn)

(]

Autre exemples :

] n+1=o(n2+3)

n+1
n2+43




relations de comparaison

Définitions :
Qunrv = 21
Q u=o0(w) = 2 =0

9 up =0 (vp) (ﬁ) bornée
Vn ) neN
Exemples :
@ n+l~n ol —141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn=0(n) '“” — 0 et toute

suite cv est bornee
up=o(vp) = 2 =0 = up=
n
O (vn)
@ up~vvy = 221 = U=
n
O (vn)

(]

Autre exemples :

] n+1=o(n2+3)

n+1
n2+43

— 0



relations de comparaison

Définitions :
Qunrv = 21
Q u=o0(w) = 2 =0

9 up =0 (vp) (ﬁ) bornée
Vn / neN
Exemples :

@ nt+l~n ol —141 1

@ " =o(e?) :z—n,,:e_"—>0

@ Inn=o(n) l"—" — 0 (C.C)

@ Inn=0(n) '“” — 0 et toute
suite cv est bornée

@ uy=o0(vn) = ﬂ—:—>0 = Uup =
O (vn)

*]

Up~vp = 2 =1 = up=
n
O (vn)

Autre exemples :

@ nt+l=0(n?+3) By —0

@ In(2n) ~Inn



relations de comparaison

Définitions :
Qunrv = 21
Q u=o0(w) = 2 =0

9 up =0 (vp) (%) bornée
n/ neN
Exemples :

@ nt+l~n ol —141 1

@ " =o(e?) :z—n,,:e_"—>0

@ Inn=o(n) l"—" — 0 (C.C)

@ Inn= 0O(n) '“” — 0 et toute
suite cv est bornée

@ uy=o0(vn) = ﬂ—:—>0 = Uup =
O (vn)

*]

Up~vp = 2 =1 = up=
n
O (vn)

Autre exemples :

@ nt+l=0(n?+3) By —0
@ In(2n) ~Inn

In(2n)

Inn



relations de comparaison

Définitions :
Qunrv = 21
Q u=o0(w) = 2 =0

Quw=0

(vn) = (ﬁ) bornée
neN

Vn

Exemples :
@ ntln~n o141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn= 0O(n) '“” — 0 et toute

suite cv est bornee
up=o(vp) = 2 =0 = up=
n
O (vn)
@ up~vvy = 221 = U=
n
O (vn)

(]

Autre exemples :

@ nt+l=0(n?+3) By —0
@ In(2n) ~Inn
In(2n) _ In2+Inn

Inn Inn



relations de comparaison

Définitions :
Qunrv = 21
Q u=o0(w) = 2 =0

Quw=0

(vn) = (ﬁ) bornée
neN

Vn

Exemples :
@ ntln~n o141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn= 0O(n) '“” — 0 et toute

suite cv est bornee
up=o(vp) = 2 =0 = up=
n
O (vn)
@ up~vvy = 221 = U=
n
O (vn)

(]

Autre exemples :

@ nt+l=0(n?+3) By —0

@ In(2n) ~Inn

M—W—'nz_Fl

Inn Inn Inn



relations de comparaison

Définitions :
Qunrv = 21
Q u=o0(w) = 2 =0

Quw=0

(vn) = (ﬁ) bornée
neN

Vn

Exemples :
@ ntln~n o141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn= 0O(n) '“” — 0 et toute

suite cv est bornee
up=o(vp) = 2 =0 = up=
n
O (vn)
@ up~vvy = 221 = U=
n
O (vn)

(]

Autre exemples :

@ nt+l=0(n?+3) By —0

@ In(2n) ~Inn

M—W—|n2+1_>1
Inn Inn — Inn



relations de comparaison

Définitions :

Qu~vy = 21
Vn

g up =0 (vn)

Q un=

— 0
Vn

(vn) = (ﬁ) bornée
neN

Vn

Exemples :
@ ntln~n o141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn= 0O(n) '“” — 0 et toute

suite cv est bornee
up=o(vp) = 2 =0 = up=
n
O (vn)
@ up~vvy = 221 = U=
n
O (vn)

(]

Autre exemples :

@ nt+l=0(n?+3) By —0

@ In(2n) ~Inn

M—W—|n2+1_>1
Inn Inn — Inn

@ u, =o0(1)



relations de comparaison

Définitions :

Qu~vy = 21
Vn

g up =0 (vn)

Q un=

— 0
Vn

(vn) = (ﬁ) bornée
neN

Vn

Exemples :
@ ntln~n o141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn= 0O(n) '“” — 0 et toute

suite cv est bornee
up=o(vp) = 2 =0 = up=
n
O (vn)
@ up~vvy = 221 = U=
n
O (vn)

(]

Autre exemples :

@ nt+l=0(n?+3) By —0

@ In(2n) ~Inn

M—W—|n2+1_>1
Inn Inn — Inn

@ up=o0() < T —0



relations de comparaison

Définitions :

Qu~vy = 21
Vn

g up =0 (vn)

Q un=

— 0
Vn

(vn) = (ﬁ) bornée
neN

Vn

Exemples :
@ ntln~n o141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn= 0O(n) '“” — 0 et toute

suite cv est bornee
up=o(vp) = 2 =0 = up=
n
O (vn)
@ up~vvy = 221 = U=
n
O (vn)

(]

Autre exemples :

@ nt+l=0(n?+3) By —0

@ In(2n) ~Inn

M—W—|n2+1_>1
Inn Inn — Inn

Q uy=o0(1) &= T —0 = u—
0



relations de comparaison

Définitions :

Qu~vy = 21
Vn

g up =0 (vn)

Q un=

— 0
Vn

(vn) = (ﬁ) bornée
neN

Vn

Exemples :
@ ntln~n o141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn= 0O(n) '“” — 0 et toute

suite cv est bornee
up=o(vp) = 2 =0 = up=
n
O (vn)
@ up~vvy = 221 = U=
n
O (vn)

(]

Autre exemples :

o
o

n+1=o(n?+3) n,12113_>0

In(2n) ~Inn

M—W—|n2+1_>1
Inn Inn — Inn

up=o0(l) &= T —0 <= up —
0

un = O(1)



relations de comparaison

Définitions :

Qu~vy = 21
Vn

g up =0 (vn)

Q un=

— 0
Vn

(vn) = (ﬁ) bornée
neN

Vn

Exemples :
@ nt+l~n ol —141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn=0(n) '“” — 0 et toute

suite cv est bornee
up =o0(va) = ﬂ—:—>0 = Uup =
O (vn)
Q uy~vy, = ﬁ—:—>1 = up =
O (vn)

(]

Autre exemples :

o
o

n+1=o(n?+3) n,12113_>0
In(2n) ~Inn

In(2n) __ In2+Inn __ In2
Inn Inn — Inn +1 1

up = o(l) <= %—>0<:) Uy —>
0

up = 0(1) = (%)nEN bornée



relations de comparaison

Définitions :

Qu~vy = 21
Vn

g up =0 (vn)

Q un=

— 0
Vn

(vn) = (ﬁ) bornée
neN

Vn

Exemples :
@ nt+l~n ol —141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn=0(n) '“” — 0 et toute

suite cv est bornee
up =o0(va) = ﬂ—:—>0 = Uup =
O (vn)
Q uy~vy, = ﬁ—:—>1 = up =
O (vn)

(]

Autre exemples :

o
o

n+1=o(n?+3) n,12113_>0

In(2n) ~Inn

In(2n) __ In2+Inn __ In2
Inn Inn — Inn +1 1

up = o(l) <= %—>0 = up —
0
up = 0(1) = (%)nEN bornée <—
(un),en bornée



relations de comparaison

Définitions :

Qu~vy = 21
Vn

g up =0 (vn)

Q un=

— 0
Vn

(vn) = (ﬁ) bornée
neN

Vn

Exemples :
@ nt+l~n ol —141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn=0(n) '“” — 0 et toute

suite cv est bornee
up =o0(va) = ﬂ—:—>0 = Uup =
O (vn)
Q uy~vy, = ﬁ—:—>1 = up =
O (vn)

(]

Autre exemples :

o
o

n+1=o(n?+3) n,12113_>0
In(2n) ~Inn

In(2n) _ In2+4Inn _ In2

Inn nlnnnni nn+1—>1

up=o0(l) &= T —0 <= up —
0
up = 0(1) = (%)nEN bornée <—
(un),en bornée

Up ~ an et vp ~ by



relations de comparaison

Définitions :

Qu~vy = 21
Vn

g up =0 (vn)

Q un=

— 0
Vn

(vn) = (ﬁ) bornée
neN

Vn

Exemples :
@ nt+l~n ol —141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn=0(n) '“” — 0 et toute

suite cv est bornee
up =o0(va) = ﬂ—:—>0 = Uup =
O (vn)
Q uy~vy, = ﬁ—:—>1 = up =
O (vn)

(]

Autre exemples :

o
o

n+1=o(n?+3) n,12113_>0
In(2n) ~Inn

In(2n) _ In2+4Inn _ In2

Inn nlnnnni nn+1—>1

up=o0(l) &= T —0 <= up —
0

up = 0(1) = (%)nEN bornée <—
(un),en bornée

up ~ ap et vp ~ by

=



relations de comparaison

Définitions :

Qu~vy = 21
Vn

g up =0 (vn)

Q un=

— 0
Vn

(vn) = (ﬁ) bornée
neN

Vn

Exemples :
@ nt+l~n ol —141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn=0(n) '“” — 0 et toute

suite cv est bornee
up =o0(va) = ﬂ—:—>0 = Uup =
O (vn)
Q uy~vy, = ﬁ—:—>1 = up =
O (vn)

(]

Autre exemples :

o
o

n+1=o(n?+3) n,12113_>0

In(2n) ~Inn

In(2n) __ In2+Inn __ In2
Inn Inn — Inn +1 1

up = o(l) <= %—>0 = up —
0
up = 0(1) = (%)nEN bornée <—
(un),en bornée

Up ~ an et vp ~ by

= & —letf —1
ap bn



relations de comparaison

Définitions :

Qu~vy = 21
Vn

g up =0 (vn)

Q un=

— 0
Vn

(vn) <= (=& bornée
Vn ) neN

Exemples :
@ nt+l~n ol —141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn=0(n) '“” — 0 et toute

suite cv est bornee
up =o0(va) = ﬂ—:—>0 = Uup =
O (vn)
Q uy~vy, = ﬁ—:—>1 = up =
O (vn)

(]

Autre exemples :

o
o

n+1=o(n?+3) n,12113_>0

In(2n) ~Inn

In(2n) __ In2+Inn __ In2
Inn Inn — Inn +1 1

up = o(l) <= %—>0 = up —
0
up = 0(1) = (%)nEN bornée <—
(un),en bornée

Up ~ an et vp ~ by
= & —letf —1
ap bn

Un X Vn
ap X by



relations de comparaison

Définitions :

Qu~vy = 21
Vn

g up =0 (vn)

Q un=

— 0
Vn

(vn) <= (=& bornée
Vn ) neN

Exemples :
@ nt+l~n ol —141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn=0(n) '“” — 0 et toute

suite cv est bornee
up =o0(va) = ﬂ—:—>0 = Uup =
O (vn)
Q uy~vy, = ﬁ—:—>1 = up =
O (vn)

(]

Autre exemples :

@ nt+l=0(n?+3) By —0

@ In(2n) ~Inn

In(2n) __ In2+Inn __ In2
Inn Inn — Inn +1 1

Q@ up=0(1) < %—>0 = up —
0

® u,=0(1) = (1),en
(un),en bornée

bornée <—

@ u,~apetv,~ b,
= L s let 2 —1
ap bn
— XVa _ Un v Vn

ap X by an X bn



relations de comparaison

Définitions :

Qu~vy = 21
Vn

g up =0 (vn)

Q un=

— 0
Vn

(vn) <= (=& bornée
Vn ) neN

Exemples :
@ nt+l~n ol —141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn=0(n) '“” — 0 et toute

suite cv est bornee
up =o0(va) = ﬂ—:—>0 = Uup =
O (vn)
Q uy~vy, = ﬁ—:—>1 = up =
O (vn)

(]

Autre exemples :

o
o

n+1=o(n?+3) n,12113_>0

In(2n) ~Inn

In(2n) __ In2+Inn __ In2
Inn Inn — Inn +1 1

up = o(l) <= %—>0 = up —
0
up = 0(1) = (%)nEN bornée <—
(un),en bornée

Up ~ an et vp ~ by
= & —letf —1
ap bn

— UnXVa _ Un o Vo

ap X by an bn 1



relations de comparaison

Définitions :

Qu~vy = 21
Vn

g up =0 (vn)

Q un=

— 0
Vn

(vn) = (ﬁ) bornée
neN

Vn

Exemples :
@ nt+l~n ol —141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn=0(n) '“” — 0 et toute

suite cv est bornee
up =o0(va) = ﬂ—:—>0 = Uup =
O (vn)
Q uy~vy, = ﬁ—:—>1 = up =
O (vn)

(]

Autre exemples :

o

)

n+1=o(n?+3) n,12113_>0
In(2n) ~Inn
In(2n) _ In2+Inn

__In2
Inn Inn n+1—>1

up=o0(l) &= T —0 <= up —
0

up = 0(1) = (%)nEN bornée <—

(un),en bornée

Up ~ an et vp ~ by

= & —letf —1
ap bn
Un X Vn — Un % Vn 1

ap X by an bn
= Up X Vo~ ap X by



relations de comparaison

Définitions :
Qunrv = 21
Q u=o0(w) = 2 =0

Quw=0

(vn) = (ﬁ) bornée
neN

Vn

Exemples :
@ nt+l~n ol —141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn=0(n) '“” — 0 et toute

suite cv est bornee
up =o0(va) = ﬂ—:—>0 = Uup =
O (vn)
Q uy~vy, = ﬁ—:—>1 = up =
O (vn)

(]

Autre exemples :

o
o

n+1=o(n?+3) n,12113_>0

In(2n) ~Inn

In(2n) __ In2+Inn __ In2
Inn Inn — Inn +1 1

up = o(l) <= %—>0 = up —
0
up = 0(1) = (%)nEN bornée <—
(un),en bornée

up ~ ap et vy, ~ by

= & s let 2 —1
an bp
UnXVn __ Un Vn
a,,><b,,_a,,><b,,

= Up X Vo~ ap X by

—1

nl ~



relations de comparaison

Définitions :
Qunrv = 21
Q u=o0(w) = 2 =0

Quw=0

(vn) = (ﬁ) bornée
neN

Vn

Exemples :
@ nt+l~n ol —141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn=0(n) '“” — 0 et toute

suite cv est bornee
up =o0(va) = ﬂ—:—>0 = Uup =
O (vn)
Q uy~vy, = ﬁ—:—>1 = up =
O (vn)

(]

Autre exemples :

o
o

n+1=o(n?+3) n,12113_>0

In(2n) ~Inn

In(2n) __ In2+Inn __ In2
Inn Inn — Inn +1 1

up = o(l) <= %—>0<:) Uy —>
0

up = 0(1) = (%)nEN bornée <—

(un),en bornée

up ~ ap et vy, ~ by

= & —letf —1
an bp

— XV _ Up W

ap X by an bn
= Up X Vo~ ap X by

2mn (2)"

—1

nl ~



relations de comparaison

Définitions :
Qunrv = 21
Q u=o0(w) = 2 =0

Quw=0

(vn) = (ﬁ) bornée
neN

Vn

Exemples :
@ nt+l~n ol —141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn=0(n) '“” — 0 et toute

suite cv est bornee
up =o0(va) = ﬂ—:—>0 = Uup =
O (vn)
Q uy~vy, = ﬁ—:—>1 = up =
O (vn)

(]

Autre exemples :

o
o

n+1=o(n?+3) n,12113_>0

In(2n) ~Inn

In(2n) __ In2+Inn __ In2
Inn Inn — Inn +1 1

up = o(l) <= %—>0<:) Uy —>
0

up = 0(1) = (%)nEN bornée <—

(un),en bornée

up ~ ap et vy, ~ by

= & s let 2 —1
an bp
UnXVn __ Un Vn
a,,><b,,_a,,><b,,

= Up X Vo~ ap X by

20 (2)" = () =

n

—1

nl ~



relations de comparaison

Définitions :
Qunrv = 21
Q u=o0(w) = 2 =0

Quw=0

(vn) = (ﬁ) bornée
neN

Vn

Exemples :
@ nt+l~n ol —141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn=0(n) '“” — 0 et toute

suite cv est bornee
up =o0(va) = ﬂ—:—>0 = Uup =
O (vn)
Q uy~vy, = ﬁ—:—>1 = up =
O (vn)

(]

Autre exemples :

o
o

n+1=o(n?+3) n,12113_>0

In(2n) ~Inn

In(2n) __ In2+Inn __ In2
Inn Inn — Inn +1 1

up = o(l) <= %—>0<:) Uy —>
0

up = 0(1) = (%)nEN bornée <—

(un),en bornée

up ~ ap et vy, ~ by

= & s let 2 —1
an bp
UnXVn __ Un Vn
a,,><b,,_a,,><b,,

= Up X Vo~ ap X by

27rn(£)" — (Zn) _ (2n)! -

n nlxn!

—1

nl ~




relations de comparaison

Définitions :

Qu~vy = 21
Vn

g up =0 (vn)

Q un=

— 0
Vn

(vn) = (ﬁ) bornée
neN

Vn

Exemples :
@ nt+l~n ol —141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn=0(n) '“” — 0 et toute

suite cv est bornee

@ uy=o0(vn) = ﬂ—:—>0 = Uup =
O (vn)

Q uy~vy, = ﬁ—:—>1 = up =
O (vn)

Autre exemples :

o
o

n+1=o(n?+3) n,12113_>0

In(2n) ~Inn

In(2n) __ In2+Inn __ In2
Inn Inn — Inn +1 1

up = o(l) <= %—>0 = up —
0
up = 0(1) = (%)nEN bornée <—
(un),en bornée

up ~ ap et vy, ~ by

= & s let 2 —1
an bp
UnXVn __ Un Vn
a,,><b,,_a,,><b,,

= Up X Vo~ ap X by

27rn(£)" — (Zn) _ (2n)! -

n nlxn!

—1

nl ~
4"

nm




relations de comparaison

Définitions :

Qu~vy = 21
Vn

g up =0 (vn)

Q un=

— 0
Vn

(vn) = (ﬁ) bornée
neN

Vn

Exemples :
@ nt+l~n ol —141 1
@ " =o(e?) :z—n,,:e_"—>0
@ Inn=o(n) l"—" — 0 (C.C)
@ Inn=0(n) '“” — 0 et toute

suite cv est bornee

@ uy=o0(vn) = ﬂ—:—>0 = Uup =
O (vn)

Q uy~vy, = ﬁ—:—>1 = up =
O (vn)

Autre exemples :

o
o

n+1=o(n?+3) n,12113_>0

In(2n) ~Inn

In(2n) __ In2+Inn __ In2
Inn Inn — Inn +1 1

up = o(l) <= %—>0 = up —
0
up = 0(1) = (%)nEN bornée <—
(un),en bornée

up ~ ap et vy, ~ by
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