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$POTJHOFT -B RVBMJU© EF MB S©EBDUJPO
 MB DMBSU© FU MB QS©DJTJPO EFT SBJTPOOF�
NFOUT
 FOUSFSPOU QPVS VOF QBSU JNQPSUBOUF EBOT MѨBQQS©DJBUJPO EF MB DPQJF� -FT
BCS©WJBUJPOT
 TJHMFT PV QISBTFT OPNJOBMFT TPOU   QSPTDSJSF� -B OVN©SPUBUJPO EFT
FYFSDJDFT 	FU EFT RVFTUJPOT
 EPJU ªUSF SFTQFDU©F FU NJTF FO ©WJEFODF� -FT S©TVMUBUT
EPJWFOU ªUSF FODBES©T QSPQSFNFOU�
7PVT BWF[ MB QPTTJCJMJU© EF SFOESF VO EFWPJS QPVS EFVY
 NBJT MFT ©DSJUVSFT
EPJWFOU BMPST BQQBSB®USF FOQBSUT ©HBMFT� *M FTU SBQQFM© ©HBMFNFOU RVF SFDPQJFS
VOF DPSSFDUJPO TVS JOUFSOFU FTU DPNQM¨UFNFOU JOVUJMF QPVS UPVU MF NPOEF�
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Exercice 1 "QQSPYJNBUJPO EF F ·Solution : 2Έ 0O DPOTJE¨SF EFVY TVJUFT ԡΈԡօѽܛ· FU
ԡΈԡօѽܜ· E©ֻOJF QPVS UPVU ܔ ˬ � QBS � ԡܛ � ԡͰԞտѼ

�ܑ� FU ԡܜ ��ԡܛ �ܔ�ܔ� �
�Ϫ ďŋ �DSJSF VOF GPODUJPO EѨFO�UªUF ECNEWNAWAX
P� RVJ SFUPVSOF ԡܛ FU ԡܜ

TBOT VUJMJTFS MB GPODUJPO GBDUPSJFMMF FYJTUBOUF EBOT MѨVO EF DFT NPEVMFT�
�Ϫ .POUSFS RVF ԡΈԡօѽܛ· FU ԡΈԡօѽܜ· TPOU BEKBDFOUFT� 1S©DJTFS MFVS MJNJUF DPN�
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���
 &O E©EVJSF RVF F OѨFTU QBT SBUJPOOFM FO SBJTPOOBOU QBS MѨBCTVSEF�
���
 ďŋ �DSJSF VOF GPODUJPO EѨFO�UªUF CRRTQZAG
GRU� EPOOBOU VO FODB�

ESFNFOU EF F EѨBNQMJUVEF GRU
 VO QBSBN¨USF TUSJDUFNFOU QPTJUJG�
�Ϫ 4PJUܔ ˬ �
 NPOUSFS RVF � ѽլԡմѽխ� ˫ FƁܛԡ ˫ ѽԡոԡ� � &O E©EVJSF VO FODBESFNFOU

EF ԩـյF
FյԨـ �

�Ϫ $BMDVMFS � MJNԡ֎մ։ ԩـյF
FյԨـ ��Ϫ 2VJ EF 
ԡƁFܜ	 PV 
ԡƁFܛ	 UFOE MF QMVT WJUF WFST [©SP 

Exercice 2 ·Solution : 3Έ 0O TF QSPQPTF EBOT DFU FYFSDJDF EF NPOUSFS RVF MB T©�
SJF EF UFSNF H©O©SBM ԡܛ � 	Ɓ�
ԡ TJOԡԡ QPVS ܔ ˬ � FTU DPOWFSHFOUF FU EF DBMDVMFS TB
TPNNF�

�Ϫ ���
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Ѽ 
ܚ	܍DPT	¦ܚ
Eܚ � ��
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 FYQSJNFS QPVS UPVU ܚ ŷ
3
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 FO GPODUJPO EF DPT Ή ѾԞմѽѾ Ίܚ FU DPT Ή ѾԞյѽѾ �Ίܚ
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�� ΋	Ɓ�
ԡ DPT΋ܔ���� ΌƁDPT΋ܚ �ΌΌܚ �
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Ѽ
DPT Ή ѾԡմѽѾ Ίܚ
�DPT Ή ԧѾ Ί Eܚ Ɓ ���

�Ϫ &OVUJMJTBOU MBQSFNJ¨SFRVFTUJPO
 ©UBCMJS MB DPOWFSHFODFEF ·ͰܛԡΈԡօѽ FU RVF �
մ։Ͱԡտѽ	Ɓ�
ԡ TJOܔܔ �Ɓ���

�Ϫ ďŋ �DSJSF VOF GPODUJPO EѨFO�UªUF CRRTQZ
GRU� RVJ SFUPVSOF MF QSFNJFS JO�
EJDF ܔ UFM RVFƀԡԞտѽ	Ɓ�
Ԟ TJOԞԞ TPJU QSPDIF EF Ɓ ѽѾ   GRU QS¨T�
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CORRECTION

Solution (exercice 1) (Énoncé : 1)
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ԡܛ	 FU 
ԡܜ	 TPOU BEKBDFOUFT FU DPOWFSHFOU WFST VOF NªNF MJNJUF ֻOJF� %F
QMVT
 EѨBQS¨T MF DPVST TVS MFT T©SJFT OPVT TBWPOT RVF MJNԡ֎։ܛԡ � F�
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DPNNF QPVS UPVU ܔ ŷ /
 ԡܜ Ɓܛԡ � ѽԡԡ� ˬ � OPVT BWPOT ԡܛ ˫ �ԡܜ .BJT
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 ԡܛ ˫ F˫ �ԡܜ
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Ԥܛ�ܗ � ѽԤ Ѧ DѨFTU
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 DPOUSBEJDUJPO� %POD � F FTU JSSBUJPOOFM�
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Solution (exercice 2) (Énoncé : 1)
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�Ϫ 4PJFOU ܚ ŷ3
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