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&A LNAIEAN ?D=LEPNA AOP ?KJO=?N^ =Q N=LLAH @A JKPEKJO OQN HAO AJOAI>HAO� AP JK�
P=IIAJP Z H= LN^OAJP=PEKJ @AO KL^N=PEKJO ^H^IAJP=ENAO MQA H�KJ LAQP A�A?PQAN OQN
HAO AJOAI>HAO� 1KQO ?KIIAJ\KJO L=N LN^OAJPAN H= JKPEKJ @�AJOAI>HA =EJOE MQA HAO
AJOAI>HAO QOQAHO� (JOQEPA JKQO =>KN@KJO H= JKPEKJ @�QJEKJ AP @�EJPANOA?PEKJ @�AJ�
OAI>HAO� &AO KL^N=PEKJO OKJP Z I=aPNEOAN L=NB=EPAIAJP� ?=N JKQO U BANKJO =LLAH HKNO
@A H= N^OKHQPEKJ @�^MQ=PEKJO KQ @�EJ^MQ=PEKJO =Q IKIAJP @�^?NENA H�AJOAI>HA @AO
OKHQPEKJO�
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1.1 Rappel de cours

	�	�	 �@0@4$.,6@5

2J =LLAHHA -5:-4*3- QJA ?KHHA?PEKJ KQ QJ CNKQLAIAJP @�K>FAPO @EOPEJ?PO�
&AO K>FAPO OKJP =LLAH^O HAO E3E4-5;: @A H�AJOAI>HA�
$�J @�^JQI^NAN HAO ^H^IAJPO @�QJ AJOAI>HA� KJ HAO JKPAN= AJPNA =??KH=@A
O^L=N^O L=N @AO RENCQHAO �,
 KQ @AO LKEJP�RENCQHAO �;
�

�E�51;165 ��5:-4*3-�

�>-473- 




� /�AJOAI>HA E ?KJPAJ=JP HAO ^H^IAJPO a� b AP c OAN= JKP^ E = {a, b, c} KQ
E = {a; b; c}�

� E = {0; ln(2); 3} AOP H�AJOAI>HA MQE ?KJPEAJP HAO N^AHO 0� ln(2) AP 3�

�
 /KNOMQ�KJ PN=R=EHHA =RA? QJ AJOAI>HA @KJP HAO ^H^IAJPO OKJP @AO
JKI>NAO @^?EI=QT� KJ LNEREH^CEAN HA ; Z , ?KIIA O^L=N=PAQN @=JO
H�^JQI^N=PEKJ @AO ^H^IAJPO� =�J @A JA L=O ?KJBKJ@NA HA O^L=N=PAQN
�,
 =RA? H= RENCQHA @AO JKI>NAO @^?EI=QT� 3=N ATAILHA� H�AJOAI>HA
?KJPAJ=JP HAO @AQT @^?EI=QT 0, 2 AP 7, 8 OAN= JKP^ {0, 2; 7, 8} AP JKJ
{0, 2, 7, 8} MQE ?KNNAOLKJ@ Z H�AJOAI>HA ?KILKO^ @AO MQ=PNA AJPEANO 0�
2� 7 AP 8�

�
 3HQPcP MQA @A HEOPAN QJ Z QJ PKQO HAO ^H^IAJPO @�QJ AJOAI>HA �?A MQE
J�AOP @�=EHHAQNO L=O B=EO=>HA OE H�AJOAI>HA ?KJPEAJP QJA EJ�JEP^ @�^H^�
IAJPO
� KJ LAQP =QOOE HA @^�JEN ?KIIA H= L=NPEA @�QJ AJOAI>HA @KP^A
@�QJA LNKLNE^P^� 3=N ATAILHA� E = {x ∈ R, x2 = 2} ?KNNAOLKJ@ Z
H�AJOAI>HA @AO N^AHO x MQE R^NE�A MQA x2 = 2 �H= RENCQHA OA HEP 
PAH
MQA

 �

$-4)98<-

� /�AJOAI>HA ?KJPAJ=JP =Q?QJ ^H^IAJP AOP QJ AJOAI>HA MQA H�KJ =L�
LAHHA H�-5:-4*3- =1,- AP MQE OA JKPA ∅�

� 6KEAJP p AP q @AQT AJPEANO J=PQNAHO�
2J JKPA �p; q� = {n ∈ N, p ≤ n ≤ q} H�AJOAI>HA @AO AJPEANO ?KILNEO
AJPNA p AP q�

�E�51;165
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���� ������ �� ��"� 

�>-473- 

�
�1, 4� = {1, 2, 3, 4} .

1A L=O ?KJBKJ@NA {0, 1} MQE AOP H�AJOAI>HA ?KJPAJ=JP HAO AJPEANO 0 AP 1
�AP ?KNNAOLKJ@ @KJ? =QOOE Z �0, 1�
 =RA? [0, 1] MQE ?KJPEAJP PKQO HAO N^AHO
?KILNEO AJPNA 0 AP 1�

�99-<9: C E=1;-9

	�	�
 �05(/%.(5 757(.5

9KE?E HAO AJOAI>HAO @A JKI>NAO QOQAHO MQA RKQO =RAV @^FZ RQO =Q HU?^A�

� N @^OECJA H�AJOAI>HA @AO AJPEANO J=PQNAHO

N = {0, 1, 2, 3, ...} .

� Z @^OECJA H�AJOAI>HA @AO AJPEANO NAH=PEBO

Z = {. . . ,−32, . . . ,−3,−2,−1, 0, 1, 2, 3, ..., 100, . . .} .

� Q @^OECJA H�AJOAI>HA @AO JKI>NAO N=PEKJJAHO

Q =
{a

b
, Ke a ∈ Z AP b ∈ Z∗

}

,

?�AOP�Z�@ENA H�AJOAI>HA @AO JKI>NAO MQE LAQRAJP O�^?NENA OKQO H= BKNIA
@�QJ MQKPEAJP @A @AQT AJPEANO�
3=N ATAILHA� 15

7 AP − 3
4 OKJP @=JO Q� I=EO L=O

√
2 JE π�

� R @^OECJA H�AJOAI>HA @AO JKI>NAO N^AHO�

�E�51;165

	�	�� �06(48$..(5

6KEAJP a AP b @AQT N^AHO�
/�AJOAI>HA @AO JKI>NAO N^AHO ?KILNEO AJPNA @AQT JKI>NAO N^AHO a AP b OA
JKPA [a; b] AP AOP =LLAH^ QJ 15;-9=)33-�
2J = =EJOE [a; b] = {x ∈ R, a ≤ x ≤ b}�

�E�51;165 ��5;-9=)33-�

��

9782340-067486_001-256.indd   169782340-067486_001-256.indd   16 14/04/2022   10:18:4814/04/2022   10:18:48



�����!�� �� �� ����� �! ��(��!��� 

1.1 Rappel de cours

	�	�	 �@0@4$.,6@5

2J =LLAHHA -5:-4*3- QJA ?KHHA?PEKJ KQ QJ CNKQLAIAJP @�K>FAPO @EOPEJ?PO�
&AO K>FAPO OKJP =LLAH^O HAO E3E4-5;: @A H�AJOAI>HA�
$�J @�^JQI^NAN HAO ^H^IAJPO @�QJ AJOAI>HA� KJ HAO JKPAN= AJPNA =??KH=@A
O^L=N^O L=N @AO RENCQHAO �,
 KQ @AO LKEJP�RENCQHAO �;
�

�E�51;165 ��5:-4*3-�

�>-473- 




� /�AJOAI>HA E ?KJPAJ=JP HAO ^H^IAJPO a� b AP c OAN= JKP^ E = {a, b, c} KQ
E = {a; b; c}�

� E = {0; ln(2); 3} AOP H�AJOAI>HA MQE ?KJPEAJP HAO N^AHO 0� ln(2) AP 3�

�
 /KNOMQ�KJ PN=R=EHHA =RA? QJ AJOAI>HA @KJP HAO ^H^IAJPO OKJP @AO
JKI>NAO @^?EI=QT� KJ LNEREH^CEAN HA ; Z , ?KIIA O^L=N=PAQN @=JO
H�^JQI^N=PEKJ @AO ^H^IAJPO� =�J @A JA L=O ?KJBKJ@NA HA O^L=N=PAQN
�,
 =RA? H= RENCQHA @AO JKI>NAO @^?EI=QT� 3=N ATAILHA� H�AJOAI>HA
?KJPAJ=JP HAO @AQT @^?EI=QT 0, 2 AP 7, 8 OAN= JKP^ {0, 2; 7, 8} AP JKJ
{0, 2, 7, 8} MQE ?KNNAOLKJ@ Z H�AJOAI>HA ?KILKO^ @AO MQ=PNA AJPEANO 0�
2� 7 AP 8�

�
 3HQPcP MQA @A HEOPAN QJ Z QJ PKQO HAO ^H^IAJPO @�QJ AJOAI>HA �?A MQE
J�AOP @�=EHHAQNO L=O B=EO=>HA OE H�AJOAI>HA ?KJPEAJP QJA EJ�JEP^ @�^H^�
IAJPO
� KJ LAQP =QOOE HA @^�JEN ?KIIA H= L=NPEA @�QJ AJOAI>HA @KP^A
@�QJA LNKLNE^P^� 3=N ATAILHA� E = {x ∈ R, x2 = 2} ?KNNAOLKJ@ Z
H�AJOAI>HA @AO N^AHO x MQE R^NE�A MQA x2 = 2 �H= RENCQHA OA HEP 
PAH
MQA

 �

$-4)98<-

� /�AJOAI>HA ?KJPAJ=JP =Q?QJ ^H^IAJP AOP QJ AJOAI>HA MQA H�KJ =L�
LAHHA H�-5:-4*3- =1,- AP MQE OA JKPA ∅�

� 6KEAJP p AP q @AQT AJPEANO J=PQNAHO�
2J JKPA �p; q� = {n ∈ N, p ≤ n ≤ q} H�AJOAI>HA @AO AJPEANO ?KILNEO
AJPNA p AP q�

�E�51;165

��

���� ������ �� ��"� 

�>-473- 

�
�1, 4� = {1, 2, 3, 4} .

1A L=O ?KJBKJ@NA {0, 1} MQE AOP H�AJOAI>HA ?KJPAJ=JP HAO AJPEANO 0 AP 1
�AP ?KNNAOLKJ@ @KJ? =QOOE Z �0, 1�
 =RA? [0, 1] MQE ?KJPEAJP PKQO HAO N^AHO
?KILNEO AJPNA 0 AP 1�

�99-<9: C E=1;-9

	�	�
 �05(/%.(5 757(.5

9KE?E HAO AJOAI>HAO @A JKI>NAO QOQAHO MQA RKQO =RAV @^FZ RQO =Q HU?^A�

� N @^OECJA H�AJOAI>HA @AO AJPEANO J=PQNAHO

N = {0, 1, 2, 3, ...} .

� Z @^OECJA H�AJOAI>HA @AO AJPEANO NAH=PEBO

Z = {. . . ,−32, . . . ,−3,−2,−1, 0, 1, 2, 3, ..., 100, . . .} .

� Q @^OECJA H�AJOAI>HA @AO JKI>NAO N=PEKJJAHO

Q =
{a

b
, Ke a ∈ Z AP b ∈ Z∗

}

,

?�AOP�Z�@ENA H�AJOAI>HA @AO JKI>NAO MQE LAQRAJP O�^?NENA OKQO H= BKNIA
@�QJ MQKPEAJP @A @AQT AJPEANO�
3=N ATAILHA� 15

7 AP − 3
4 OKJP @=JO Q� I=EO L=O

√
2 JE π�

� R @^OECJA H�AJOAI>HA @AO JKI>NAO N^AHO�

�E�51;165

	�	�� �06(48$..(5

6KEAJP a AP b @AQT N^AHO�
/�AJOAI>HA @AO JKI>NAO N^AHO ?KILNEO AJPNA @AQT JKI>NAO N^AHO a AP b OA
JKPA [a; b] AP AOP =LLAH^ QJ 15;-9=)33-�
2J = =EJOE [a; b] = {x ∈ R, a ≤ x ≤ b}�

�E�51;165 ��5;-9=)33-�

��

9782340-067486_001-256.indd   179782340-067486_001-256.indd   17 14/04/2022   10:18:4814/04/2022   10:18:48



�����!�� �� �� ����� �! ��(��!��� 

�5;-9=)33- I �5E/)31;E x ∈ ,

[a; +∞[ x ≥ a

]a; +∞[ x > a

]−∞; b] x ≤ b

]−∞; b[ x < b

[a; b] a ≤ x ≤ b

]a; b] a < x ≤ b

]a; b[ a < x < b

[a; b[ a ≤ x < b�

�E�51;165 ��<;9- ;?7- ,�15;-9=)33-:�

�>-473- 

�

� ]−3; 4[ AOP H�AJOAI>HA @AO N^AHO ?KILNEO OPNE?PAIAJP AJPNA −3 AP 4�

� [2; +∞[ AOP H�AJOAI>HA @AO N^AHO OQL^NEAQNO KQ ^C=QT Z 2�

�
 3=N ?KJRAJPEKJ� HAO ?NK?DAPO OKJP PKQFKQNO KQRANPO Z H�EJ�JE�

�
 ]−∞; +∞[ AOP H�AJOAI>HA @A PKQO HAO N^AHO @KJ? OA JKPA LHQO OEILHA�
IAJP R�

�
 3HQO OEILHAIAJP� KJ JKPAN= �

� R+ = [0;+∞[ H�AJOAI>HA @AO N^AHO LKOEPEBO�

� R− = ]−∞; 0] H�AJOAI>HA @AO N^AHO J^C=PEBO�

� R∗
+ = ]0;+∞[ H�AJOAI>HA @AO N^AHO OPNE?PAIAJP LKOEPEBO�

� R∗
− = ]−∞; 0[ H�AJOAI>HA @AO N^AHO OPNE?PAIAJP J^C=PEBO�

$-4)98<-:

��

���� ������ �� ��"� 

	�	�� �22$46(0$0&( (6 ,0&.75,10

6KE�JP E �P A @�QT �JO�I>H�O �P x QJ ^H^I�JP @� E�
2J ^
NEP �

� x ∈ E LKQN OECJE��N MQ� x )77)9;1-5; C E �=QPN�I�JP @EP MQ� x
�OP QJ ^H^I�JP @� E
�

� x /∈ E LKQN OECJE��N MQ� x 5�)77)9;1-5; 7): Z H��JO�I>H� E�
&��OP @KJ
 H= J^C=PEKJ @� x ∈ E�

� A �OP @EP 15+3<: @=JO E OE PKQP ^H^I�JP @� A �OP QJ ^H^I�JP @� E�
2J @EP =QOOE MQ� A �OP QJ :6<:	-5:-4*3- @� E KQ QJ� L=NPE� @� E
�P KJ ^
NEP @=JO 
� 
=O A ⊂ E�

� A �⊂ E �OP H= J^C=PEKJ @� A ⊂ E� &�H= OECJE�� MQ�EH �TEOP� )< 4615:
QJ ^H^I�JP @� A MQE J��OP L=O @=JO E�

�E�51;165 ��77)9;-5)5+- -; 15+3<:165�

�>-473- 

�
3 ∈ [3; 7]� 7 /∈ [3; 7[� {2; 4; 6} ⊂ [0; 8]� {0; 2; 4} �⊂ R∗ �
=N 0 /∈ R∗
�

N ⊂ Z ⊂ Q ⊂ R.

$-4)98<-

,H �OP PN]O EILKNP=JP @� J� L=O 
KJBKJ@N� H= JKPEKJ @�=LL=NP�J=J
� �MQE
O�QPEHEO� �JPN� QJ ^H^I�JP �P QJ �JO�I>H�
 �P H= JKPEKJ @�EJ
HQOEKJ �MQE
O�QPEHEO� �JPN� @�QT �JO�I>H�O
�
$EJOE� EH �OP EILKNP=JP OQNPKQP �J LN^L= @�_PN� PN]O LN^
EO OQN H� RK
=>QH=EN��

$-4)98<- �!- 7): +65.65,9-�
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	�	�
 "0,10 (6 ,06(45(&6,10 '�(05(/%.(5

6KEAJP A AP B @AQT L=NPEAO @�QJ AJOAI>HA E�

�
 /�15;-9:-+;165 @A A AP B� JKP^ A ∩B� AOP H�AJOAI>HA @AO ^H^IAJPO
@A E MQE =LL=NPEAJJAJP Z A -; B �

x ∈ A∩B ^MQER=QP Z (x ∈ A -; x ∈ B).

�
 /= 9E<5165 @A A AP B� JKP^ A ∪B� AOP H�AJOAI>HA @AO ^H^IAJPO @A
E MQE =LL=NPEAJJAJP Z A 6< B �

x ∈ A∪B ^MQER=QP Z (x ∈ A 6< x ∈ B).

A B

A ∩ B

A B

A ∪ B

�E�51;165 ��5;-9:-+;165 -; <5165�

�>-473- 

�

�
 [1, 2] ∩ ]−5, 7[ = [1, 2]�

�
 ]−2, 3] ∪ {−2} = [−2, 3]�

�
 ]−∞, 5[ ∩ [2,+∞[ = [2, 5[ .

�
 ]−∞, 4] ∪ [3,+∞[ = R.

�
 [−3, 2] ∩ [7,+∞[ = ∅.

1KQO NAJRKUKJO HA HA?PAQN =QT OKQO�OA?PEKJO ����� AP ����� LKQN ?KILNAJ@NA HA ?=H?QH
@AO QJEKJO AP EJPANOA?PEKJO ?E�@AOOQO�

��

���� �(!���� 

1.2 Méthodes

	�
�	 "0,10 '�(05(/%.(5 '$05 .(5 4@(.5

(�A?PQAN H�QJEKJ @A @AQT EJPANR=HHAO @=JO HAO N^AHO A AP B� JKP^ A ∪ B�
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6KEAJP A AP B @AQT L=NPEAO @�QJ AJOAI>HA E�

�
 /�15;-9:-+;165 @A A AP B� JKP^ A ∩B� AOP H�AJOAI>HA @AO ^H^IAJPO
@A E MQE =LL=NPEAJJAJP Z A -; B �

x ∈ A∩B ^MQER=QP Z (x ∈ A -; x ∈ B).

�
 /= 9E<5165 @A A AP B� JKP^ A ∪B� AOP H�AJOAI>HA @AO ^H^IAJPO @A
E MQE =LL=NPEAJJAJP Z A 6< B �

x ∈ A∪B ^MQER=QP Z (x ∈ A 6< x ∈ B).

A B

A ∩ B

A B

A ∪ B

�E�51;165 ��5;-9:-+;165 -; <5165�

�>-473- 

�

�
 [1, 2] ∩ ]−5, 7[ = [1, 2]�

�
 ]−2, 3] ∪ {−2} = [−2, 3]�

�
 ]−∞, 5[ ∩ [2,+∞[ = [2, 5[ .

�
 ]−∞, 4] ∪ [3,+∞[ = R.

�
 [−3, 2] ∩ [7,+∞[ = ∅.

1KQO NAJRKUKJO HA HA?PAQN =QT OKQO�OA?PEKJO ����� AP ����� LKQN ?KILNAJ@NA HA ?=H?QH
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���� �(!���� 
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�
&=H?QHAN A ∩B� Ke A = ]−3; 2] AP B = [0; 3]�
1KQO JA LKQRKJO NALN^OAJPAN E?E A AP B =RA? @AO ?KQHAQNO @E�^NAJPAO�
1KQO ?DKEOEOOKJO @KJ? @AO LKEJPO LKQN NALN^OAJPAN A AP @AO PENAPO LKQN NALN^OAJPAN
B�

−∞ ∞−4 −3 −2 −1 0 1 2 3 4

B
A

A ∩B

1KQO LKQRKJO =EJOE ?KJ?HQNA MQA A ∩B = [0; 2]�

1.3 Pour s’entraîner

	���	 �:(4&,&(5

�>-9+1+- 



6KEP E = {a, b, c} QJ AJOAI>HA� 3AQP�KJ ^?NENA �

�
 a ∈ E #
�
 a ⊂ E #

�
 {a} ⊂ E #
�
 ∅ ∈ E #

�
 ∅ ⊂ E #
�
 {∅} ⊂ E #

�>-9+1+- 

�
&=H?QHAN �

�
 [−1; 2] ∩ ]0; 4[�

�
 ]−3; 2[ ∪ [1; 3]�

�
 ]−∞; 1[ ∩ [0,+∞[ .

�
 ]−∞; 2] ∪ [0; 1[ .

�
 ]−2;+∞[ ∩ [0; +∞[ .

�
 ]−∞;−1[ ∩ ]1; +∞[ .

	���
 �144,*@5

%63<;165 




�
 9N=E �a AOP >EAJ QJ ^H^IAJP @A E� @KJ? EH =LL=NPEAJP Z E
�

�
 )=QT �a AOP QJ ^H^IAJP AP E QJ AJOAI>HA� @KJ? H= JKPEKJ @�EJ?HQOEKJ J�= L=O
@A OAJO
�

�
 9N=E �?=N {a} AOP QJ AJOAI>HA AP E QJ AJOAI>HA� @KJ? H= JKPEKJ @�EJ?HQOEKJ
= @Q OAJO AP AOP RN=E ?=N a AOP QJ ^H^IAJP @A E
�

�
 )=QT �∅ AOP QJ AJOAI>HA AP E QJ AJOAI>HA� @KJ? H= JKPEKJ @�=LL=NPAJ=J?A
J�= L=O @A OAJO
�

�
 9N=E �?=N ∅ MQE AOP QJ AJOAI>HA AOP EJ?HQO @=JO J�EILKNPA MQAH =QPNA AJ�
OAI>HA
�

�
 )=QT �∅ AOP @^FZ QJ AJOAI>HA @KJ? KJ J�^?NEP L=O {∅}
�

��

��	� ��"�  ���!��)���
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�

�
 3KOKJO A = [−1; 2] AP B = ]0; 4[�

−∞ ∞−4 −3 −2 −1 0 1 2 3 4

B
A

A ∩B

'�Ke A ∩B = ]0; 2]�

�
 3KOKJO A = ]−3; 2[ AP B = [1; 3]�

−∞ ∞−4 −3 −2 −1 0 1 2 3 4

B
A

A ∪B

'�Ke A ∪B = ]−3; 3] .

�
 3KOKJO A = ]−∞; 1[ AP B = [0,+∞[ .

−∞ ∞−4 −3 −2 −1 0 1 2 3 4

A
B

A ∩B

'�Ke A ∩B = [0; 1[�

�
 3KOKJO A = ]−∞; 2] AP B = [0; 1[

−∞ ∞−4 −3 −2 −1 0 1 2 3 4

B
A

A ∪B

'�Ke A ∪B = ]−∞; 2]�

�
 3KOKJO A = ]−2;+∞[ AP B = [0;+∞[ .

−∞ ∞−4 −3 −2 −1 0 1 2 3 4

A
B

A ∩B

'�Ke A ∩B = [0;+∞[ .

�
 3KOKJO A = ]−∞;−1[ AP B = ]1;+∞[ .

−∞ ∞−4 −3 −2 −1 0 1 2 3 4

A
B

'�Ke A ∩B = ∅.

��

9782340-067486_001-256.indd   229782340-067486_001-256.indd   22 14/04/2022   10:18:4914/04/2022   10:18:49


