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⋆ �E576;<:*<276 8*: :E,=::.6,.�
⋆ B<*+42: =6. ,763.,<=:. .< 4* -E576<:.:�

�� �� 8726<;� +EDJH;H GK; � ∀x ∈ '0+, ∀n ∈ B,, (1 + x)n ≥ 1 + nx�

�� �� 8726<;� +EDJH;H GK; � ∀n ∈ B,∗
� 2n−1 ≤ n! ≤ nn

�

�� �� 8726<;� 1E?J (un)n B7 IK?J; :W�D?; F7H u1 = 1 ;J ∀n ≥ 1,
un+1 = 2un + 1� !ED@;9JKH;H KD; ;NFH;II?ED :; un ;D <ED9J?ED :;
n ;J B7 :WCEDJH;H�

�$� ���� � �	 �"!�

������
	
 �

⋆ �76<:*2:. -�=6. 8:787;2<276�

#NFH?C;H B;I DW=7J?EDI :;I 7II;HJ?EDI IK?L7DJ;I �

�� �
 8726<� ∀x ∈ I, f(x) ̸= 0

�� �
 8726<� ∀y ∈ '0, ∃x ∈ I, f(x) = y

�� �
 8726<� ∃M ∈ '0, ∀x ∈ I, |f(x)| ≤ M

�$� ���� 	 �
 �"!�

������
	
 �

⋆ $*2;766.5.6< 8*: 4�*+;=:-.�

�� 8726<;� 1E?J (un)n KD; IK?J; :W�D?; F7H u0 = 1� u2 = 3 ;J
∀n ∈ B,, u2n = 2un+1 − 2�
+EDJH;H� F7H B
78IKH:;� GK; B7 IK?J; (un)n :?L;H=;�

Semaine 1 : Interrogation écrite 1
Raisonnements, contre-exemple, négation
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�$� ���� �

�� � FEKH B
?D?J?7B?I7J?ED 
 � FEKH B
>WHW:?JW

�� � FEKH B
?D?J?7B?I7J?ED 
 � FEKH B
>WHW:?JW

�� � FEKH B
?D?J?7B?I7J?ED 
 � FEKH B
>WHW:?JW

�$� ���� �

�� � FEKH B7 DW=7J?ED

�� � FEKH B7 DW=7J?ED

�� � FEKH B7 DW=7J?ED

�$� ���� 	

� FEKH B; H7?IEDD;C;DJ F7H B
78IKH:;

��

�$*�((%��*!%$ 0�(!*� � 
 "� �%((!�0

�$� ���� �

�� .EKH n = 0� ED 7 8?;D (1 + x)0 = 1 ≥ 1 + 0× x�
1KFFEIEDI B7 <EHCKB; LH7?; S B
EH:H; n ∈ B, �NW�

-D 7 7BEHI �

(1 + x)n+1 = (1 + x)n(1 + x) ≥ (1 + nx)(1 + x)

F7H >OFEJ>VI; :; HW9KHH;D9; �;J =HT9; 7K <7?J GK; 1 + x ≥ 0��
!;B7 :;L?;DJ 7BEHI �

(1 + x)n+1 ≥ 1 + (n+ 1)x+ nx2 ≥ 1 + (n+ 1)x

:
E\ B
EH:H; n+ 1�

�� .EKH n = 1� ED 7 8?;D 20 ≤ 1! ≤ 11�
1KFFEIEDI B7 FHEFEI?J?ED LH7?; S B
EH:H; n ∈ B,∗

�NW�

-D 7 7BEHI �

2n = 2n−1 × 2 ≤ 2n!

F7H >OFEJ>VI; :; HW9KHH;D9;�

-H� 2 ≤ n+ 1 �LK GK; n ≥ 1�� :
E\ �

2n ≤ (n+ 1)n! = (n+ 1)!

#DIK?J;� ED 7 �

(n+ 1)! = (n+ 1)n! ≤ (n+ 1)nn

F7H >OFEJ>VI; :; HW9KHH;D9; �;J =HT9; 7K <7?J GK; n+ 1 ≥ 0��
-D 7 9B7?H;C;DJ � nn ≤ (n+ 1)n+1

:
E\ �

(n+ 1)! ≤ (n+ 1)(n+ 1)n = (n+ 1)n+1

:
E\ B
EH:H; n+ 1�

�� -D 97B9KB; FEKH 9;B7 B;I FH;C?;HI J;HC;I �

u1 = 1, u2 = 3, u3 = 7, u4 = 15, u5 = 31

*S� ?B <7KJ 7LE?H B
[?B ;J I; H;D:H; 9ECFJ; GK; B
ED ;IJ FHE9>; :;I

FK?II7D9;I :; � � 2, 4, 8, 16, 32�
�?DI?� ED F;KJ 9ED@;9JKH;H GK; �

∀n ≥ 1, un = 2n − 1

Semaine 1	 Interrogation écrite 1
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�� � FEKH B
?D?J?7B?I7J?ED 
 � FEKH B
>WHW:?JW

�� � FEKH B
?D?J?7B?I7J?ED 
 � FEKH B
>WHW:?JW

�� � FEKH B
?D?J?7B?I7J?ED 
 � FEKH B
>WHW:?JW

�$� ���� �

�� � FEKH B7 DW=7J?ED

�� � FEKH B7 DW=7J?ED

�� � FEKH B7 DW=7J?ED

�$� ���� 	

� FEKH B; H7?IEDD;C;DJ F7H B
78IKH:;

��

�$*�((%��*!%$ 0�(!*� � 
 "� �%((!�0

�$� ���� �

�� .EKH n = 0� ED 7 8?;D (1 + x)0 = 1 ≥ 1 + 0× x�
1KFFEIEDI B7 <EHCKB; LH7?; S B
EH:H; n ∈ B, �NW�

-D 7 7BEHI �

(1 + x)n+1 = (1 + x)n(1 + x) ≥ (1 + nx)(1 + x)

F7H >OFEJ>VI; :; HW9KHH;D9; �;J =HT9; 7K <7?J GK; 1 + x ≥ 0��
!;B7 :;L?;DJ 7BEHI �

(1 + x)n+1 ≥ 1 + (n+ 1)x+ nx2 ≥ 1 + (n+ 1)x

:
E\ B
EH:H; n+ 1�

�� .EKH n = 1� ED 7 8?;D 20 ≤ 1! ≤ 11�
1KFFEIEDI B7 FHEFEI?J?ED LH7?; S B
EH:H; n ∈ B,∗

�NW�

-D 7 7BEHI �

2n = 2n−1 × 2 ≤ 2n!

F7H >OFEJ>VI; :; HW9KHH;D9;�

-H� 2 ≤ n+ 1 �LK GK; n ≥ 1�� :
E\ �

2n ≤ (n+ 1)n! = (n+ 1)!

#DIK?J;� ED 7 �

(n+ 1)! = (n+ 1)n! ≤ (n+ 1)nn

F7H >OFEJ>VI; :; HW9KHH;D9; �;J =HT9; 7K <7?J GK; n+ 1 ≥ 0��
-D 7 9B7?H;C;DJ � nn ≤ (n+ 1)n+1

:
E\ �

(n+ 1)! ≤ (n+ 1)(n+ 1)n = (n+ 1)n+1

:
E\ B
EH:H; n+ 1�

�� -D 97B9KB; FEKH 9;B7 B;I FH;C?;HI J;HC;I �

u1 = 1, u2 = 3, u3 = 7, u4 = 15, u5 = 31

*S� ?B <7KJ 7LE?H B
[?B ;J I; H;D:H; 9ECFJ; GK; B
ED ;IJ FHE9>; :;I

FK?II7D9;I :; � � 2, 4, 8, 16, 32�
�?DI?� ED F;KJ 9ED@;9JKH;H GK; �

∀n ≥ 1, un = 2n − 1

Raisonnements, contre-exemple, négation	 Semaine 1
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��

"WCEDJHEDI�B; F7H HW9KHH;D9; IKH n ∈ B,∗
�

.EKH n = 1� ED 7 B; HWIKBJ7J F7H B
WDED9W�
1KFFEIEDI B7 <EHCKB; LH7?; S B
EH:H; n ∈ B,∗

�NW�

-D 7 7BEHI �

un+1 = 2un + 1 = 2(2n − 1) + 1

F7H >OFEJ>VI; :; HW9KHH;D9;�

!;9? DEKI :EDD; :ED9 �

un+1 = 2n+1 − 2 + 1 = 2n+1 − 1

:
E\ B
EH:H; n+ 1�

�$� ���� �

�� ∃x ∈ I, f(x) = 0

�� ∃y ∈ '0, ∀x ∈ I, f(x) ̸= y

�� ∀M ∈ '0, ∃x ∈ I, |f(x)| > M

�$� ���� 	

1KFFEIEDI� F7H B
78IKH:;� GK; B7 IK?J; (un)n 9EDL;H=; L;HI KD HW;B l�
�BEHI ED F;KJ <7?H; J;D:H; n L;HI +∞ :7DI B7 H;B7J?ED GK? :WJ;HC?D; un �

l2 = 2l − 2

9; GK? DEKI 7CVD; S HWIEK:H; B
WGK7J?ED l2 − 2l + 2 = 0�
-H� IED :?I9H?C?D7DJ L7KJ ∆ = −4 < 0 :ED9 ?B D
O 7 F7I :; IEBKJ?ED�
"VI BEHI� B7 IK?J; (un)n :?L;H=;�

��

������� � 
 �$*�((%��*!%$ 0�(!*� �

�#!!�'� �"'�!� � �( �$$ ���(�#"'

�=:E. � �� 526

�$� ���� � ��
 �"!�

������
	
 �

⋆ �E�62<276 -. 4�263.,<2>2<E�
⋆ �E�62<276 -. 4* ;=:3.,<2>2<E�

1E?J f : A −→ B ;J g : B −→ C :;KN 7FFB?97J?EDI�

�� ��	� 8726<;� +EDJH;P GK; � f ;J g ?D@;9J?L;I =⇒ g ◦ f ?D@;9J?L;�
�� ��	� 8726<;� +EDJH;P GK; � f ;J g IKH@;9J?L;I =⇒ g ◦ f IKH@;9J?L;�
�� ��	� 8726<;� +EDJH;P GK; � g ◦ f IKH@;9J?L; =⇒ g IKH@;9J?L;�

�� ��	� 8726<;� +EDJH;P GK; � g ◦ f ?D@;9J?L; =⇒ f ?D@;9J?L;�

�$� ���� � �� �"!�

������
	
 �

⋆ !7<276 -�=6276	 -�26<.:;.,<276 .< -�26,4=;276�

1E?J A ;J B :;I F7HJ?;I :
KD ;DI;C8B; E�
+EDJH;H GK; �

A = B ⇐⇒ A ∪B = A ∩B

Semaine 1	 Interrogation écrite 1
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��

"WCEDJHEDI�B; F7H HW9KHH;D9; IKH n ∈ B,∗
�

.EKH n = 1� ED 7 B; HWIKBJ7J F7H B
WDED9W�
1KFFEIEDI B7 <EHCKB; LH7?; S B
EH:H; n ∈ B,∗

�NW�

-D 7 7BEHI �

un+1 = 2un + 1 = 2(2n − 1) + 1

F7H >OFEJ>VI; :; HW9KHH;D9;�

!;9? DEKI :EDD; :ED9 �

un+1 = 2n+1 − 2 + 1 = 2n+1 − 1

:
E\ B
EH:H; n+ 1�

�$� ���� �

�� ∃x ∈ I, f(x) = 0

�� ∃y ∈ '0, ∀x ∈ I, f(x) ̸= y

�� ∀M ∈ '0, ∃x ∈ I, |f(x)| > M

�$� ���� 	

1KFFEIEDI� F7H B
78IKH:;� GK; B7 IK?J; (un)n 9EDL;H=; L;HI KD HW;B l�
�BEHI ED F;KJ <7?H; J;D:H; n L;HI +∞ :7DI B7 H;B7J?ED GK? :WJ;HC?D; un �

l2 = 2l − 2

9; GK? DEKI 7CVD; S HWIEK:H; B
WGK7J?ED l2 − 2l + 2 = 0�
-H� IED :?I9H?C?D7DJ L7KJ ∆ = −4 < 0 :ED9 ?B D
O 7 F7I :; IEBKJ?ED�
"VI BEHI� B7 IK?J; (un)n :?L;H=;�

��

������� � 
 �$*�((%��*!%$ 0�(!*� �

�#!!�'� �"'�!� � �( �$$ ���(�#"'

�=:E. � �� 526

�$� ���� � ��
 �"!�

������
	
 �

⋆ �E�62<276 -. 4�263.,<2>2<E�
⋆ �E�62<276 -. 4* ;=:3.,<2>2<E�

1E?J f : A −→ B ;J g : B −→ C :;KN 7FFB?97J?EDI�

�� ��	� 8726<;� +EDJH;P GK; � f ;J g ?D@;9J?L;I =⇒ g ◦ f ?D@;9J?L;�
�� ��	� 8726<;� +EDJH;P GK; � f ;J g IKH@;9J?L;I =⇒ g ◦ f IKH@;9J?L;�
�� ��	� 8726<;� +EDJH;P GK; � g ◦ f IKH@;9J?L; =⇒ g IKH@;9J?L;�

�� ��	� 8726<;� +EDJH;P GK; � g ◦ f ?D@;9J?L; =⇒ f ?D@;9J?L;�

�$� ���� � �� �"!�

������
	
 �

⋆ !7<276 -�=6276	 -�26<.:;.,<276 .< -�26,4=;276�

1E?J A ;J B :;I F7HJ?;I :
KD ;DI;C8B; E�
+EDJH;H GK; �

A = B ⇐⇒ A ∪B = A ∩B

Semaine 2 : Interrogation écrite 2
Sommes, ensemble et applications
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��

�$*�((%��*!%$ 0�(!*� � 
 "� ��(/#�

�$� ���� �

�� � FEKH F7HJ?H :; g(f(x1)) = g(f(x2)) 
 � �� FEKJ KJ?B?I;H B
?D@;9J?�

L?JW :; g 
 � FEKH 9;BB; :; f

�� � FEKH B7 :W�D?J?ED :; g IKH@;9J?L; 
 � FEKH 9;BB; :; f 
 ��� FEKH

9ED9BKH;

�� ��� FEKH B7 :W�D?J?ED :; g ◦ f IKH@;9J?L; 
 � FEKH 9ED9BKH;

�� � FEKH F7HJ?H :; f(x1) = f(x2) 
 ��� FEKH 9ECFEI;H F7H g 
 �

FEKH 9ED9BKH;

�$� ���� �

� FEKH B
?CFB?97J?ED WL?:;DJ; 
 � FEKH B
7KJH;

��

�$*�((%��*!%$ 0�(!*� � 
 "� �%((!�0

�$� ���� �

�� � %'""!%� #'� f �& g %! & � ���&�(�%� �! &$! % #'� g ◦ f
���%& �'%%��

� %'""!%� #'� (g ◦ f)(x1) = (g ◦ f)(x2) "!'$ x1, x2 ∈ A�
���� %�-�$�& � g(f(x1)) = g(f(x2)) 
 �!��� g �%& � ���&�(� �&

#'� f(x1), f(x2) ∈ B� ! � � f(x1) = f(x2)�
* "$-%� &� �!��� f �%& � ���&�(� �& #'� x1, x2 ∈ A� ! � �

x1 = x2�

� $-%'�-� g ◦ f �%& ��� � ���&�(��

�� � %'""!%� #'� f �& g %! & %'$���&�(�%� �! &$! % #'� g ◦ f
���%& �'%%��

�!��� g : B −→ C �%& %'$���&�(�� ! � �

∀z ∈ C, ∃y ∈ B, z = g(y)

�!��� y ∈ B �& #'� f : A −→ B �%& %'$���&�(�� ! � �

∃x ∈ A, y = f(x)

� $-%'�-� ! � �! &$- #'� �

∀z ∈ C, ∃x ∈ A, z = g(f(x)) = (g ◦ f)(x)
���%&�+���$� � g ◦ f : A −→ C �%& %'$���&�(��

	� � %'""!%� #'� g ◦ f : A −→ C �%& %'$���&�(� ���%&�+���$� �

∀y ∈ C, ∃x ∈ A, y = (g ◦ f)(x)
�� %�� ! "�'& -�$�$� #'� �

∀y ∈ C, ∃x ∈ A, y = g(f(x))

�$ f(x) ∈ B �(' #'� f : A −→ B� �& � ��  !&� & z� ! �

�� %� �

∀y ∈ C, ∃z ∈ B, y = g(z)

%!�& g %'$���&�(��


� �'""!%! % #'� g ◦ f %!�& %'$���&�(� �& %'""!%! % #'�

f(x1) = f(x2) "!'$ x1, x2 ∈ A�
� �!�"!%� & ��&&� ��$ �,$� -����&- "�$ g� ! � �

g ◦ f(x1) = g ◦ f(x2)

�!��� g ◦ f �%& � ���&�(�� ! � �-�'�& #'� x1 = x2 �& �! �

f �%& � ���&�(��

Semaine 2	 Interrogation écrite 2
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��

�$*�((%��*!%$ 0�(!*� � 
 "� ��(/#�

�$� ���� �

�� � FEKH F7HJ?H :; g(f(x1)) = g(f(x2)) 
 � �� FEKJ KJ?B?I;H B
?D@;9J?�

L?JW :; g 
 � FEKH 9;BB; :; f

�� � FEKH B7 :W�D?J?ED :; g IKH@;9J?L; 
 � FEKH 9;BB; :; f 
 ��� FEKH

9ED9BKH;

�� ��� FEKH B7 :W�D?J?ED :; g ◦ f IKH@;9J?L; 
 � FEKH 9ED9BKH;

�� � FEKH F7HJ?H :; f(x1) = f(x2) 
 ��� FEKH 9ECFEI;H F7H g 
 �

FEKH 9ED9BKH;

�$� ���� �

� FEKH B
?CFB?97J?ED WL?:;DJ; 
 � FEKH B
7KJH;

��

�$*�((%��*!%$ 0�(!*� � 
 "� �%((!�0

�$� ���� �

�� � %'""!%� #'� f �& g %! & � ���&�(�%� �! &$! % #'� g ◦ f
���%& �'%%��

� %'""!%� #'� (g ◦ f)(x1) = (g ◦ f)(x2) "!'$ x1, x2 ∈ A�
���� %�-�$�& � g(f(x1)) = g(f(x2)) 
 �!��� g �%& � ���&�(� �&

#'� f(x1), f(x2) ∈ B� ! � � f(x1) = f(x2)�
* "$-%� &� �!��� f �%& � ���&�(� �& #'� x1, x2 ∈ A� ! � �

x1 = x2�

� $-%'�-� g ◦ f �%& ��� � ���&�(��

�� � %'""!%� #'� f �& g %! & %'$���&�(�%� �! &$! % #'� g ◦ f
���%& �'%%��

�!��� g : B −→ C �%& %'$���&�(�� ! � �

∀z ∈ C, ∃y ∈ B, z = g(y)

�!��� y ∈ B �& #'� f : A −→ B �%& %'$���&�(�� ! � �

∃x ∈ A, y = f(x)

� $-%'�-� ! � �! &$- #'� �

∀z ∈ C, ∃x ∈ A, z = g(f(x)) = (g ◦ f)(x)
���%&�+���$� � g ◦ f : A −→ C �%& %'$���&�(��

	� � %'""!%� #'� g ◦ f : A −→ C �%& %'$���&�(� ���%&�+���$� �

∀y ∈ C, ∃x ∈ A, y = (g ◦ f)(x)
�� %�� ! "�'& -�$�$� #'� �

∀y ∈ C, ∃x ∈ A, y = g(f(x))

�$ f(x) ∈ B �(' #'� f : A −→ B� �& � ��  !&� & z� ! �

�� %� �

∀y ∈ C, ∃z ∈ B, y = g(z)

%!�& g %'$���&�(��


� �'""!%! % #'� g ◦ f %!�& %'$���&�(� �& %'""!%! % #'�

f(x1) = f(x2) "!'$ x1, x2 ∈ A�
� �!�"!%� & ��&&� ��$ �,$� -����&- "�$ g� ! � �

g ◦ f(x1) = g ◦ f(x2)

�!��� g ◦ f �%& � ���&�(�� ! � �-�'�& #'� x1 = x2 �& �! �

f �%& � ���&�(��

Sommes, ensemble et applications	 Semaine 2
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��

�$� ���� �

(=⇒) 'CFB?97J?ED WL?:;DJ; 97H I? A = B 7BEHI A ∪B = A ∩B = A�

(⇐=) 1KFFEIEDI GK; A ∪ B = A ∩ B ;J CEDJHEDI JEKJ :
78EH: GK;

A ⊂ B�
1E?J x ∈ A 7BEHI x ∈ A∪B ;J F7H IK?J; x ∈ A∩B LK GK; A∪B = A∩B�
!ECC; x ∈ A∩B� ED F;KJ ;D :W:K?H; GK; x ∈ B :
E\ B
?D9BKI?ED A ⊂ B�
.7H IOCWJH?; :;I HZB;I @EKWI F7H A ;J B� ED ;D :W:K?J GK; B ⊂ A ;J� :VI

BEHI� A = B�

��
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⋆ �*4,=4 -�=6. 8=2;;*6,. -. 5*<:2,. -*6; ))�
⋆ �26G5. -. !.?<76�

1E?J B7 C7JH?9; �

A =




3 2 1
0 3 2
0 0 3




�� �� 8726<;� +EDJH;H GK; A ;IJ ?DL;HI?8B; ;J 97B9KB;H IED ?DL;HI;�

�� �� 8726<;� #D :W9ECFEI7DJ A IEKI B7 <EHC; A = αI+J � :WJ;HC?D;H
An

;D <ED9J?ED :; n ∈ B,�
�� �� 8726<;� !;JJ; H;B7J?ED ;IJ�;BB; JEK@EKHI L7B78B; BEHIGK; n ∈ 66 �

�$� ���� � ��� �"!�

������
	
 �

⋆ �*4,=4 -�=6. 8=2;;*6,. .< -. 4�26>.:;. -�=6. 5*<:2,. 8*:*5E<:E.�
⋆ �8842,*<276 *= ,*4,=4 -. 4* -E:2>E. n
D5. -�=6. /76,<276�

1E?J a ∈ '0� -D DEJ; M(a) B7 C7JH?9; :W�D?; F7H �

M(a) =




1 + a a a
a 1 + a a
a a 1 + a




�� ��	� 8726<� /K; L7KJ M(0) �

�� �
 8726<� +EDJH;H GK; FEKH JEKJ a, b ∈ '0� M(a)M(b) I
W9H?J IEKI
B7 <EHC; M(c) 7L;9 c S :WJ;HC?D;H ;D <ED9J?ED :; a ;J b�
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