
�� � �� �� �� 	
 �� 
� �� � �� � �

� �� � � �� 
 �� �� 
 ��  �!

"$# % � 	 � & �'

() * +, -. / 0 12 ) 3.4 5. ) 6. 7. -8 9: . -

;< .4 6 9 6. = � >� ?�  ? ��

n
∑

k=0

uk

� 
 ! � ? � � � 
 �A@ � B

u0 = 6 � 
 ∀n ∈ N, un+1 =
1

2
un + 5 C

�D � � �  �! 
 �� E � F �� u0 = 1@ u1 = 2@ ∀n ∈ N@ un+2 = 4un+1 − 4un�D � � �  �! 
 �� E � F �� u0 = 1@ u1 = 2@ ∀n ∈ N@ un+2 = −un+1 + 6un

;< .4 6 9 6. / � G 
  H � �� ?� � � E F �� I � E� � H �! !  � 
 �! (un)n∈N∗

H� J E � �! K �  � 
�  
 n ∈ N
∗ K� �L

M C un =
sin n

n

N

� C un =
n

n2 + 1

N

O C un =
n + (−1)n

3n + 1

C

P C un =
(ln n)(sin n)

n

� C un = (n2 + 1)e−
√

n

Q C un =

√

sin
1

n
ln(n3 + n + 1)

R C un =
e

n
2+1

n+2

n ln n

S C un = e
n
2
+2n

n3+2

T C un = ln
(

sin
(

π cos(e−n)
))

;< .4 6 9 6. U �

M C �� E 
 � �� �  � ! � (un)n∈N

� � E F �� I � F �� ! `

V J E � �  � E J E � W @ � ?� � ! ?� !  � 
 � vn = un+1

� � E F �� I � �  ! ! �

F �� ! ` C

� C X� � 


(un)n∈N

 E � !  � 
 � F� � � J� E 
L ∀n ∈ N, un+1 =
3un − 4

un − 1

C X �

(un)n∈N

� � E F �� I �A@ �  � ? ? � �! 
 ! �

? � � � 
 � Y

O C X� � 


(un)n∈N

 E � !  � 
 � F� � � J� E 
L ∀n ∈ N, un+1 =
−1

un + 1

C > � 
 
 � !  � 
 � � � E F �� I �Z 
 Z � ? ? � Y

;< .4 6 9 6. [ �

M C X� � 


(un)n∈N

 E � !  � 
 � � � E F �� I �� E 
 F �� ! `

V J E � �  � E J E � W @ � 
 ! � � 


(vn)n∈N

 E � !  � 
 � \ F� ? �  � ! H� E!

N

� � E F �� I �� E 
 F �� ! +∞ C X� � 


(wn)n∈N

?� !  � 
 � H� J E � � K� � wn = uvn

C
G 
  H � �� ?� � � E F �� I � E� � H �

(wn)n∈N

C

� C X� � 


(un)n∈N

 E � !  � 
 � � � E F �� I �� E 
 F �� ! `

V J E � �  � E J E � W @ � 


f : N → N

 E � � �] �� 
 �� E C � � E 
 � ��

�  �

vn = uf(n)

� � E F �� I � F �� ! ?� �D � � ? � � � 
 � �  � (un)n∈N

C

;< .4 6 9 6. ^ � X� � 


(un)n∈N

 E � !  � 
 � \ F� ? �  � ! H� E!

Z C �� E 
 � �� �  � (un)n∈N

� � E F �� I � F �� !  E � ? � � � 
 �

J E � � ! � � 
 ! �  ? � � � E 
 ! � � ? ? � �! 
 ! 
� 
 �� E E� �� � @ � _ �! 
 Z \Z H �� � ! _ � ? �` �! 
 �  E � E 
 � �� N


 � ? �  � uN = uN+1 = · · · C

;< .4 6 9 6. a � X� � 


(un)n∈N

 E � !  � 
 � \ 
 �� � �! H� E!

R
∗
+

C � E !  K K � ! � �  � (u1/n
n )n∈N

� � E F �� I � F �� !  E

� � � ?

` C
M C �� E 
 � �� �  � ! � ` < 1@ �
?� � ! (un)n∈N

� � E F �� I � F �� ! 0 C

� C �� E 
 � �� �  � ! � ` > 1@ �
?� � ! (un)n∈N

� � E F �� I � F �� ! +∞ C

M

;< .4 6 9 6. b � X� � 


(un)n∈N

 E � !  � 
 � \ 
 �� � �! H� E!

R
∗
+

C � E !  K K � ! � �  �

(

un+1

un

)

n∈N

� � E F �� I � F �� !

 E � � � ?

` C

M C �� E 
 � �� �  � ! �

` < 1@ �
?� � ! (un)n∈N

� � E F �� I � F �� ! 0 C

� C �� E 
 � �� �  � ! � ` > 1@ �
?� � ! (un)n∈N

� � E F �� I � F �� ! +∞ C

O C X� � 


a, b ∈ R
+ C � � E 
 � �� �  �

(

an

nb

)

n∈N∗

� � E F �� I � F �� ! 0 ! �

a < 1 N F �� ! +∞ ! �
a > 1 C

>� !

a = 1

Y

P C X� � 


a ∈ R C �� E 
 � �� �  �

(

an

n!

)

n∈N

� � E F �� I � F �� ! 0 C

;< .4 6 9 6. c � X� � 


(un)n∈N

 E � !  � 
 � � � � ? ? � C

M C � E !  K K � ! � �  � (un)n∈N


 � E H F �� ! +∞ C �� E 
 � �� �  � {un, n ∈ N} � H � � 
  E K ?  ! K � 
 � 
 � ?� � � E 
 C

� C � E !  K K � ! � �  � (un)n∈N

� � E F �� I � F �� !  E � � � ? J E � ` C
� � E 
 � �� �  � {un, n ∈ N} � H � � 
  E K ?  ! K � 
 � 


�   E K ?  ! I� � E H � ?� � � E 
 C d � � � �� � ? �! !  � 
 �! � � E F �� I � E 
 �! (un)n∈N

K �  � ? �! �  � ? ? �! {un, n ∈ N}

E _ � H � � 
 K� ! \ ?� e� �!  E K ?  ! K � 
 � 
 � 
  E K ?  ! I� � E H � ?� � � E 
 C

O C � E !  K K � ! � �  � (un)n∈N

�! 
 \ 
 �� � �! K � ! � 
 � e! @ � 
 �  _ � ? ? � 
 � E H F �� ! 0 C
� � E 
 � �� �  _ � ? � ` �! 
 �  E �

� E J E � 
 � H _ � E 
 � �� ! p ∈ N


 � ?! �  � K �  � 
�  
 n > p@ un 6 up C

;< .4 6 9 6. f � �� E 
 � �� �  �

(

n!

nn

)

n∈N∗

� � E F �� I � F �� ! 0 C

;< .4 6 9 6. =g � � � E 
 � �� �  � ?� !  � 
 � (sin n)n∈N

H � F �� I � V � � �! � E E �� K� � ? _ � �!  � H � W C

;< .4 6 9 6. = = � X� � 


(un)n∈N∗

� 
 (vn)n∈N∗

H �  ` !  � 
 �! 
 � ? ? �! �  � (un

n

)

n∈N∗

� � E F �� I � F �� ! `@ � 
 (vn

n

)

n∈N∗� � E F �� I � F �� ! `′ @ � F �� ` > `′ C
� � E 
 � �� �  � (un − vn)n∈N∗

� � E F �� I � F �� ! +∞ C

;< .4 6 9 6. = / � X� � 

(un)n∈N

 E � !  � 
 � � � � E� � 
 � ? ? � �  � K �  � 
�  
 n > 1@ 2un 6 un+1+un−1 C
X� � 


(vn)n∈N?� !  � 
 � H� J E � � K �  � 
 �  
 n ∈ N

K� � vn = un+1 − un C
� � E 
 � �� �  � (vn)n∈N

� � E F �� I � @ � 
 H� 
 �� � � E �� ! �

? � � � 
 � C

;< .4 6 9 6. = U �

M C X� � 


(un)n∈N

H� J E � � K �  � 
�  
 n ∈ N

K� � u2n = 2n2+1
2n2+2

� 


u2n+1 = esin 1

n C d � 
 �� � � E �� ?� ? � � � 
 �A@ ! �

� ? ? � � ` �! 
 � @ H � (un)n∈N

C

� C �D � � �  �! 
 �� E � F �� (vn)n∈N

H� J E � � K �  � 
�  
 n ∈ N

K� � v3n = ln n@ v3n+1 = n3 � 


v3n+2 = en C

;< .4 6 9 6. = [ � h �! !  � 
 �! H� J E � �! K �  � 
�  
 n ∈ N
∗ K� � ? �! e� � �  ? �! !  � F� E 
 �! ! � E 
 Z � ? ? �! � � E F �� I � E 
 �!L

a) un = cos
1

2
× cos

1

4
× · · · × cos

1

2n
; b) un =

n
∏

k=1

(1 + a2k

)

;< .4 6 9 6. = ^ � X� � 
 @ K �  � n ∈ N
∗ @ Sn =

n
∑

k=1

(−1)k

k
.

M C �� E 
 � �� �  � ? �! !  � 
 �! �` 
 � � � 
 �! (un)n∈N∗

� 
 (vn)n∈N

H� J E � �! K� � un = S2n

� 


vn = S2n+1

! � E 


� H] � � � E 
 �! C

� C �� E 
 � �� �  � (Sn)n∈N∗

� � E F �� I � H� E!

R C � E E � H � �� E H � K� ! H � H� 
 �� � � E �� ?� ? � � � 
 � C

�



;< .4 6 9 6. = a � V �� � � E E � H � > �! � � � W

X� � 


(un)n∈N∗

 E � !  � 
 � � � � ? ? � � 
 ! � � 


(vn)n>1

?� !  � 
 � H� J E � � K �  � 
�  
 n ∈ N
∗ K� �L vn =

1

n
(u1+· · ·+un)

M C �� E 
 � �� �  � ! � (un)n∈N∗


 � E H F �� ! `

V J E � �  � E J E � W @ � ?� � ! (vn)n∈N∗


 � E H �  ! ! � F �� ! ` C

� C �� E 
 � �� �  � ! � (un+1 − un)n∈N∗


 � E H F �� ! `

V J E � �  � E J E � W @ � ?� � ! (un

n

)

n∈N∗


 � E H F �� ! ` C

O C � E !  K K � ! � �  � (un)n∈N∗

�! 
 \ 
 �� � �! H� E!

R
∗
+

C �� E 
 � �� �  � ! � (un+1

un

)

n∈N∗

� � E F �� I � F �� ! `@ �
?� � !

(

u1/n
n

)

n∈N∗

� � E F �� I � �  ! ! � F �� ! ` C

P C d � 
 �� � � E �� ?� ? � � � 
 � H � (un)n∈N∗

H� J E � � K� � un =

(

2n

n

)1/n

C

;< .4 6 9 6. = b � X� � 


(un)n∈N

?� !  � 
 � H� J E � � K� � u0 = a ∈ R
+ @ � 
 K �  � 
�  
 n ∈ N@ un+1 =

√
3un + 4 C

M C �� E 
 � �� �  � ?� e� E� 
 �� E f : x 7→
√

3x + 4 �! 
 � � � �! ! � E 
 � !  � ! � E H� �� � E � H � H� J E � 
 �� E C

� C �� E 
 � �� �  � (un)n∈N

�! 
 �� E� 
� E � C
G 
  H � �� ! � E ! � E! H � F� � �� 
 �� E !  � F� E 
 ?� F� ? �  � H �

a C

O C �� E 
 � �� �  � (un)n∈N

� � E F �� I � @ � 
 H� 
 �� � � E �� ! � ? � � � 
 � C

;< .4 6 9 6. = c � X� � 


(un)n∈N

?� !  � 
 � H� J E � � K� �

u0 = 0@ � 
 K �  � 
�  


n ∈ N@ un+1 =
√

12 − un C

M C �� E 
 � �� �  � ?� !  � 
 � (un)n∈N

�! 
 � � � E H� J E � � @ � 
 �  �L ∀n ∈ N@ 0 6 un 6
√

12 C

� C � E � � E! � H� � � ? �! H �  ` !  � 
 �! � ` 
 � � � 
 �! (xn)n∈N

� 
 (yn)n∈N

@ H� J E � �! K �  � 
�  
 n ∈ N

K� � xn = u2n� 


yn = u2n+1 C
� � E 
 � �� �  � (xn)n∈N

� 
 (yn)n∈N

! � E 
 �� E� 
� E �! C �  � ? �! 
 ? �  � ! � E! H � F� � �� 
 �� E Y

O C �� E 
 � �� �  � K �  � 
�  
 n ∈ N@ xn 6 yn 6 u1 6 4 C

P C �� E 
 � �� �  � K �  � 
�  
 n ∈ N
∗ @ |un+1 − un| 6

1

4
√

2
|un − un−1| C

� C �� E 
 � �� �  � ? �! !  � 
 �! (xn)n∈N

� 
 (yn)n∈N

! � E 
 � H] � � � E 
 �! C � E H� H  �� � �  � (un)n∈N

� � E F �� I � Cd � 
 �� � � E �� ! � ? � � � 
 � C

;< .4 6 9 6. = f � G 
  H � �� ?� � � E F �� I � E� � H �! !  � 
 �! H� J E � �! K� � ? �! � � �  � � � E� �! � �Z H �! ! �  !L

V� W

u0 >
−3

2
, un+1 =

√
2un + 3

V � W

u0 > 0, un+1 =
2

u2
n

V� W

u0 6= 1, un+1 =
1 + un

1 − un

V H W

u0 ∈ R, un+1 =
1

3
(4 − u2

n)

V � W

u0 6= −5, un+1 =
4un + 2

un + 5

V e W

u0 ∈ R, un+1 = cos(un).

;< .4 6 9 6. /g � X� � 


(un)n∈N∗

?� !  � 
 � H� J E � � K �  � 
�  
 n ∈ N
∗ K� � un = 1 +

1

2
+

1

3
+ · · ·+ 1

n
.

M C �� E 
 � �� �  � ! � � 


(un)n∈N∗

� H � � 
  E � ? � � � 
 � J E � �

`@ ! � � 


(un)n∈N∗


 � E H F �� ! +∞ C

� C X� � 


(vn)n∈N∗

?� !  � 
 � H� J E � � K �  � 
�  
 n ∈ N
∗ K� � vn = u2n C � � E 
 � �� �  � K �  � 
�  
 n ∈ N@

vn+1 − vn >
1

2

C �  � ? ? � �! 
 ?� ? � � � 
 � H � (vn)n∈N∗

Y

O C d � 
 �� � � E �� ?� ? � � � 
 � H � (un)n∈N∗ C

O

;< .4 6 9 6. / = � V� ? I� � � 
 � � � H � � � � � E W X� � 


a > 0@ � 
 (un)n∈N

?� !  � 
 � H� J E � � K� � u0 > 0 � 

∀n ∈ N, un+1 =

1

2

(

un +
a

un

)

.

M C �� E 
 � �� �  � (un) � � E F �� I �A@ � 
 H� 
 �� � � E �� ! � ? � � � 
 � C

� C �� E 
 � �� �  � K �  � 
 �  
 n ∈ N
∗ @

∣

∣un+1 −
√

a
∣

∣ 6
(un −√

a)2

2
√

a
.

O C � E H� H  �� �  E � �� ] � � � 
 �� E H � |un −√
a| � E e� E� 
 �� E H �

a@ u0

� 


n C

P C � E K� � E H u0 = 2 C
d � 
 �� � � E ��  E � F� ? �  � H �

n

�  ! ! � K � 
 � 
 � �  � K � ! ! � � ? � K �  � ?� �  � ? ? � un

H� E E �  E �

F� ? �  � � K K� � � �� � H � √2

\

10−100 K� � ! C � � K� � E H� � ?� �  �! 
 �� E \ ? _ � � H � � � 
 
 � e� �! H _  E � �� ] � � � 
 �� E

H � |un −√
a| � E e� E� 
 �� E H �

a@ u1

� 


n C

;< .4 6 9 6. / / � �� 	
 � � � 
� �� �� �
 � 	 � � 
 � f


� �� � � �� � �� �� � � �� � � � � [0, +∞[ �� � f(x) =
√

1 + x � � � ��

�
 � 	 � � 
 � g


� �� � � �� � ]1, +∞[ �� � g(x) =
1

x − 1

�

� � 
 �� � � 
 � � � � � � 	 � 	 � � � � �� � �� 
 � 
 � �� �� � � � (un)n∈N

 � � 
 ! � � � � �� � � � 
 � � � � ! �� � � �� � �� 	
 � 
 � � � 
 � �� � � � � � �

u0 = 0 � � � � � �� � � � � 
 � � 
 � �� 	� � � � � 	 � � � � �� � � � � � 
 � � � 
 � �

n ∈ N

"

u2n+1 = f(u2n)

� 


u2n+2 = g(u2n+1).

M C #  ! 
 � J �� ? _ � ` �! 
 � E� � H � (un)n∈N

@ � 
 �� E 
 � �� �  � K �  � 
�  


n ∈ N@ u2n+1 > 1 � 


u2n+2 > 0 C

� C
G 
  H � �� ? � ! � E! H � F� � �� 
 �� E H �

g ◦ f

!  � ! � E H� �� � E � H � H� J E � 
 �� E C

O C � E H� H  �� � �  � (u4n)n∈N
�! 
 �� E� 
� E � @ � 
 H� 
 �� � � E �� ! � E ! � E! H � F� � �� 
 �� E C

P C �� E 
 � �� �  � (u4n)n∈N
� H � � 
  E � ? � � � 
 � J E � �A@ � 
 H� 
 �� � � E �� � � 
 
 � ? � � � 
 � ` C

� C $� � � J �� �  � ` �! 
  E K � � E 
 J` � H �

f

� 
 H �

g C

Q C � ` K� � � �� (u4n+1)n∈N

@ (u4n+2)n∈N

� 
 (u4n+3)n∈N

� E e� E� 
 �� E H � (u4n)n∈N

@ f

� 


g C
� E H� H  �� � �  �

� �! 
 � � �! !  � 
 �! � � E F �� I � E 
 F �� ! H �! ? � � � 
 �! �  � ? _ � E H� 
 �� � � E �� � C % � � � �! �� ? _ � F � E 
  � ? ? � �� E� 
� E � �

H � � �! !  � 
 �! C

R C � E H� H  �� � �  � (un)n∈N

� � E F �� I � C �  � ? ? � �! 
 ! � ? � � � 
 � Y

P


