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nÕentendent donner aucune approbation ni improbation aux opinions e!mises 

dans cette th e"se. Ces opinions sont propres a" leurs auteurs.  
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9??%*7%+!9**D*%+F!!



!
!

"##!
! !
!

!""#$#%' %(%)*+,#%-!)%. %!*/010/2%3#%456,/0*70,#%%

%

%



!
!

"#Y!
! !
!

!""#$#%8%(%)*+,#%-9:%. %:#;/%3#%*+"/,<4#%3#%456,/0*70,#%%%

%

%



!
!

"#Z!
! !
!

!""#$#%=%(%)*+,#%>?@A%B%@6#;/0+""70,#%3#%C6740/2%3#%10#%#"%

3#,D7/+4+E0#!%

&

&

!

!



!
!

"#[ !
! !
!

!""#$#%F%(%8'%#$0E#"*#;%G+6,%457**,230/7/0+"%H%-*7,# %I%36%J! ! ?KL %

!

!

!
!
!
!
!
! !

! "
"
!" #$%&'()*+,-)+-'./0*/)1'23'4/3/)/0,/'-05'%6,/77/0,/'8(."4%9 '":5+*'4/;2)* '

'
'
":5+*'<-*/= ' ' >>>>>>>>>>>>>>>>>' ' ' ?/-5'23'*@/'./0*/) ='''!"#$%"!&%$#"'('

":5+*/5'./0*/)= ' >>>>>>>>>>>>>>>>>' ' ' '

":5+*2)=' ' >>>>>>>>>>>>>>>>>' ' ' </;:*A=' '!"#$%"!&%$#"'('

$-1*'-:5+*=' ' >>>>>>>>>>>>>>>>>'

'

B03)-1*):,*:)/'C'D/*':; '

'
4/E:+)/F/0* ' %6;7-0-*+20' </7+G/)-H7/819' I/1'C&2' .-*J '

!# "$%&'()*+"&,))(-." /,-),0"-,,1&")%"2,"(-"*"3%&'()*+"%0"*44(+(*),1"5()3"*"
3%&'()*+"5()3"(-'*)(,-)"4*6(+()(,&")%"*++%5"4%0",7),-1,1"
1(*.-%&)(6"5%08"9'"*-1":*-*.,:,-)"%4",7*6,02*)(%- "

;<(1,-6,"%4"3%&'()*+"&,))(-."%0"*44(+(*)(%-"
5()3"3%&'()*+"

 �•     �•  ____________"
B 

=# ">9)'*)(,-)"6+(-(6"5()3"&,'*0*),"6+(-(6"
3%90&"4%0"90)(6*0(*"'*)(,-)&"3,*1,1"
2?",7',0) "

/,-),0"-,,1&")%"3*<,"1,&(.-*),1"*-1",7',0)"
+,*1,0&3('"@,7',0(,-6,1"&',6(*+(&)"'3?&(6(*-A"*-1")%"
%44,0"*":(-(:9:"-9:2,0"%4"6%-&9+)*)(%-"3%90&"',0"
5,,8",76+9&(<,"4%0"90)(6*0(*"'*)(,-)&"

B,*1"2?",7',0(,-6,1"'3?&(6(*-"@2%*01"
6,0)(4(,1"&',6(*+(&)A"

"�HC3"D"5,,8"%4"1,1(6*),1"90)(6*0(*"6+(-(6"
@'3?&(6(*-"6%-)*6)")(:,A"

��     ��    ____________ 

 
��     �� !! ____________ 

"

A 

E# ">',-")%"63(+10,-"*-1"*19+)"'*)(,-)&" /,-),0&"-,,1")%"2,"*2+,")%"'0%<(1,"6*0,"4%0"90)(6*0(*"
'*)(,-)&"%4"*-?"*.,F",()3,0"2?"6,-),0"&)*44"%0"*44(+(*),1"
&',6(*+(&)&"

;<(1,-6,")3*)"90)(6*0(*"'*)(,-)&"%4"*-?"*.,"
*0,"'0%<(1,1"5()3"&)*),"%4")3,"*0)"6*0,"

�•     �•   ____________"
A 

C# "G,*:"%4"1,1(6*),1"&)*44F"5()3"
&',6(4(6"90)(6*0(*")0*(-(-."

/,-),0"&)*44"-,,1&")%"6%:'0(&,":%0,")3*-"%-,"
'3?&(6(*-"*-1"*)"+,*&)"%-,"-90&,#"H++"6,-),0"&)*44"-,,1&"
)%"2,"&',6(4(6*++?"*-1"0,.9+*0+?")0*(-,1"(-"90)(6*0(*"

�H="'3?&(6(*-&"*-1"�H!"-90&,"

I,6%01"%4"�H!"90)(6*0(*")0*(-(-."',0"&)*44"
:,:2,0"',0"?,*0F",#.#"JH =B;K"&63%%+"%-"
90)(6*0(*F"90)(6*0(*"/L;"*6)(<()?F",)6#"

��     �� !  ____________ 

�•     �•   ____________" A 

M# "L9+)(1(&6('+(-*0?"*''0%*63" /,-),0"-,,1&")%"2,"*2+,")%"(-),0*6)"5()3"%)3,0"
&',6(*+)(,&"4%0")3,":*-*.,:,-)"%4 "6%:%02(1()(,&F")3,"
)0,*):,-)"%4"'*)(,-)&"5()3" 1(44,0,-)(*+"1(*.-%&,&F"*-1"
)%"',04%0:",7),-1,1"1(*.-%&)(6&"

;<(1,-6,"%4"(-),0*6)(%-"5()3"%)3,0"
&',6(*+(&)&""

�•     �•  ____________"

B 

JH=B;K"N/HI;"H91()"I,'%0) F"O,0&(%-P"CD=Q!R"" ! "
"

#$ "%&&'(()*)+),-"./0"1)()*)+),-" 23,)&.3)."4.,)'/,("/''0",5"*'".*+'",5"6)/0",7'"&'/ ,'3"
1).")/6538.,)5/"5/",7'"9'*:"&'/,'3"/''0(",5"7.1'"
3'6'33.+"/',953; <(="56"47-()&)./(:"&'/,'3"/''0(",5"953;"
9),7"4.,)'/,".((5&).,)5/ <(=>"97'3'".44+)&.*+'"

?'/,'3"&+)/)&"75@3(".3'"45(,'0"5/"9'*(),' "

A1)0'/&'"56"+5&.+"3'6'33.+"/',953;""

A1)0'/&'",7.,"4.,)'/,"53B./)C.,)5/"
3'&588'/0(",7'"&'/,'3 "

��     ��   ____________ 

��     ��   ____________ 

��     �� ! ____________ 
B 

D$ "?588@/)&.,)5/"(;)++("" ?'/,'3"(,.66"/''0(",5"*'".*+'",5"&588@/)&.,'"
.0'E@.,'+-"9),7"@3,)&.3)."4.,)'/,(")/"/.,)5/.+"+./B@.B'"
./0")/"A/B+)(7""

F3556"56".0'E@.,'"&588@/)&.,)5/"(;)++("*-"
)/,'31)'9"9),7"&'/,'3"(,.66 "

��     �� ! ____________"
B 

G$ "H@.+),-"8./.B'8'/," " ?'/,'3"/''0 (",5"7.1'"H@.+),-"I./.B'8'/,"<HI="
(-(,'8" )/"4+.&'>"/''0",5"7.1' "93),,'/"435,5&5+("./0"
(,./0.30"54'3.,)/B"435&'0@3'("<JKF(="

A1)0'/&'"56"43'('/&'"56"HI"(-(,'8 "

F3556"56"43'('/&'"./0"@('"56"JKF(L"
435,5&5+(""

��     �� ! ____________ 

��     �� ! ____________" B 

M$ "J,3@&,@3'0"05&@8'/,.,)5/>"
3'&530)/B"./0".3&7)1)/B"56"4.,)'/,"
0.,." "

?'/,'3"/''0(",5"7.1'")/"4+.&'"./0"@('"."0.,.*./;",5"
3'&530"4.,)'/,"0.,.$"N.,.*./;"/''0(",5".++59"3',3)'1.+"
56")/6538.,)5/"/''0'0",5".003'(("(&)'/,)6)&"E@'(,)5/( "

F.,)'/,"0.,.*./;" "

�H�ñ�ì���µ�Œ�š�]�����Œ�]�����‰���š�]���v�š�•���]�v�������š�������v�l�l�Ç�����Œ"

��     �� ! ____________ 

��     �� ! ____________ B 

OP$ "?3),)&.+")/&)0'/&'"3'453,)/B"./0"
'3353"8./.B'8'/, OQ"

?'/,'3"/''0 (",5"7.1'"./0"8.;'"@('"56"./") /&)0'/&' "
3'453,"*55;"05&@8'/,)/B".++"&3),)&.+")/&)0'/,( $"?'/,'3("
8@(,"./.+-C' ".++"3'453,'0")/&)0'/,("./0",.;'"./0"
05&@8'/,".443543).,'".&,)5/"

A1)0'/&'"56"43'('/&'"./0"@('"56")/&)0'/&'"
3'453,"*55;"./0"65++59"@4"./0"
05&@8'/,.,)5/"56"'3353"3'453,("*-"
.443543).,'".&,)5/ "

��     �� ! ____________"

B 

OO$ "%(('((8'/,"56"4.,)'/, "(.,)(6.&,)5/"
./0"@/8',"/''0( "

?'/,'3"/''0(",5"3'B@+.3+-".(('(("759"(.,)(6)'0",7')3"
4.,)'/,(".3'"9),7",7'"953;"56",7'"&'/,'3"./0",.;'"
.443543).,'".&,)5/"*.('0"5/",7'"5@,&58' "

F3556",7.,"�HRP"4.,)'/,( "9'3'" .(;'0".*5@,"
,7')3"(.,)(6.&,)5/")/ "+.(,"O!"85/,7( "
<43'6'3.*+-"*- "E@'(,)5//.)3'="

��     �� ! ____________"
B 

O!$ "S/",'.8"&588@/)&.,)5/" " ?'/,'3"/''0 (",5"7.1'"3'B@+.3"8'',)/B("56"(,.66",5"
0)(&@(("435T'&,("./0"&5/&'4,($"N'&)()5/("(75@+0"*'"
435,5&5++'0"./0"65++59'0"*-".&,)5/"97'3'".44+)&.*+'$"

A1)0'/&'"56"3'B@+.3",'.8"8'',)/B(>".,"
+'.(,"5/&'"4'3"85/,7>"5/"&'/,'3"+5B)(,)&(>"
435T'&,("./0"&5/&'4,("

��     �� ! ____________ 
B 

OU$ "%&,)1'"3'&3@),8'/,"56"3'('.3&7"
6@/0)/B"./0"(@4453,"653"'0@&.,)5/.+"
.&,)1),)'("./0".015&.&-"5/"@3,)&.3)."

?'/,'3"/''0(",5".&,)1'+-"3'&3@),"'V,3.8@3.+"6@/0)/B",5"
(@4453,"3'('.3&7>"'0@&.,)5/.+".&,)1),)'("./0L53"
.015&.&-"5/"@3,)&.3)."

N5&@8'/,.,)5/"56"'6653,(",5"3'&3@),"
6@/0)/B"<B3./,".44+)&.,)5/(>"05/.,)5/"
435B3.88'="

��     �� ! ____________"
B 

OR$ "J@4453,"56",7'"2?%WA"/',953;" X3.)/)/B"./0".&,)1),)'(")/".@0),)/B"./0"&'3,)6-)/B"
Y%! ZA["2?%WA("./0")/,'3.&,)5/"9),7"5,7'3"2?%WA("

Z',,'3"56")/,'/,",5"('31'".("."Y% ! ZA["
2?%WA".@0),53"./0",5"&5/,3)*@,'",5"5,7'3"
2?%WA"/',953;".&,)1),)'("

��     �� ! ____________"
A 

Y%! ZA["2?%WA"%@0),"W'453,>"\'3()5/]"RL!PO#""



!
!

"#\ !
! !
!

!
!
!

!
!

! "
"

#$% "&'()(*"+,)("-./"011,1-2( " 31044"5((26"17"(89,:,1"9,+9";71,)01,75"17"9(<."-*1,=0*,0"
.01,(516"052"697>"-52(*61052,5+"1901"19(?";0?":("
19("<061"*(67*1"74".01,(516%"31044"5((26"17"=75)(?"17"
.01,(516@"1901"19(?"0*(",5"+772"=0*("052"1901"19("
=(51(*">,<<"9(<."19(;@"97>()(*"90*2"19,6";0?":(%"

A),2(5=("74"&5()(*"+,)("-./B011,1-2(":?"
61044",51(*),(>"

��     �� ! ____________"

B 

! !

"#$#%&'&$( !

!
)&*+,-&'&$( ! ./01#$#(,2$! 3&1,4&-#51&678! 9&7!:;2 ! <#(=!

#% "C57><(2+("74"052"029(*(5=("17"19("
ADDEFGHDI JA'"GAKLGMDN"-*1,=0*,0"
+-,2(<,5("

D<<"=(51(*"61044";(;:(*6"5((2"17"O57>"19("=-**(51"
)(*6,75"74"19(",51(*501,750<"ADDEF"G"HDI JA'"G"AKL"G"
MDN"+-,2(<,5("052"19(,*"=7**(6.752,5+"501,750<"
+-,2(<,5(@",4"0)0,<0:<(%"E(51(*"0..*70=9"17"-*1,=0*,0"
5((26"17":(":06(2"75"+-,2(<,5("*(=7;;(5201,756%"

ADDEFGHDI JA'GAKLGMDN"+-,2(<,5(",6"
.*(6(51"P.0.(*"G"(<(=1*75,=")(*6,75#Q""

E(51(*"61044"=05"056>(*"R-(61,756"75"19("
-*1,=0*,0"+-,2(<,5("*(=7;;(5201,756 "

E(51(*".9?6,=,056"=05"697>@":?"-6("74"0"
.01,(51"4,<(@"1901";050+(;(51"2(=,6,75"0*("
:06(2"75"+-,2(<,5("*(=7;;(5201,756"

��     �� ! ____________ 
 

��     �� ! ____________!
!

��     �� ! ____________ 

A 

I% "C57><(2+("052"-6("74"=-**(51"
57;(5=<01-*("052"=<066,4,=01,75"74"
-*1,=0*,0"

E(51(*"61044"5((26"17"O57>"052"-6("19("=-**(51"
-*1,=0*,0"=<066,4,=01,75"052"57;(5=<01-*(""

A),2(5=("1901"61044"-6(6"=-**(51"-*1,=0*,0"
57;(5=<01-*("052"=<066,4,=01,75#@"(%+%":?"
,51(*),(>"052G7*".01,(51"4,<("*(),(>"

��     �� ! ____________"
A 

!% "C57><(2+("052"-6("74"+-,2(2"
9,617*?"10O,5+G050;5(6,6""

31*-=1-*(2"9,617*?"10O,5+":?"=(51(*".9?6,=,056",6"
(66(51,0<"052"0"=9(=O<,61"=05"40=,<,101("19,6"

E9(=O<,61"47*"9,617*?"10O,5+#"5((26"17":("
.*(6(51"052"-6(2"06"(),2(5=(2":?"
,51(*),(>"7*"-*1,=0*,0".01,(51"4,<("*(),(>"

��     �� ! ____________"
A 

S% "C57><(2+("052"-6("74"2,44(*(51,0<"
2,0+5761,="0<+7*,19;""

E(51(*".9?6,=,056"5((2"17":("0>0*("74"19("2,44(*(51,0<"
2,0+576(6"74"=9*75,="-*1,=0*,0"052"O57>"97>"571"17"
;,66"19(;%"T9("+-,2(<,5("0<+7*,19;"=05"9(<.">,19"19,6%"

K,44(*(51,0<"2,0+5761,="0<+7*,19;#@"I"5((26"
17":(".*(6(51"052"-6(2"06"(),2(5=(2":?"
,51(*),(>"7*"-*1,=0*,0".01,(51"4,<("*(),(>"

��     �� ! ____________"
A 

$% "310520*2,U(2"066(66;(516 "052"
;75,17* ,5+"74"2,6(06("0=1,),1?@"
,;.0=1"052"=751*7<"74"2,6(06("

T9("-6("74",561*-;(516"47*"066(66,5+"2,6(06("0=1,),1?@"
,;.0=1"052"=751*7<"0<<7>6"47*"610520*2,U(2"
;(06-*(;(516"052";75,17*,5+"74".01,(516"=05"9(<."17"
7.1,;,U("-*1,=0*,0";050+(;(51%"

VD3W#@!@"DD3S@$@"EVBXI 7JY@"DABX7J$@W@"
VET$@Z@["5((2"17":(".*(6(51"052"-6(2"

D1"<(061"75("74"19(;"5((26"17":("-6(2",5"
Z\]"74"=9*75,="-*1,=0*,0".01,(516"

��     �� ! ____________ 
 

��     �� ! ____________"
A 

HDI JA'"VED^A"D-2,1"^(.7*1 @"_(*6,75`"SGI\#Y""

! "
"

#$ "%&'()*+*,-)*.(".+",./.01*&*)*'2"-(&"
3(&'045*(6",-32'2"

7'()'0"(''&2" )."8-9'"-,,'22")."-(&"32' "/'-230'2")."
*&'()*+5",./.01*&*)*'2"-(&",-32'2".+",80.(*,"
2:.()-('.32"30)*,-0*-;"+.0"'<-/:4'"
-3).0'-,)*9*)5=-3).*//3(*)5;"*(+',)*.(2;"'),$"*(,43&*(6"
1*.:2*'2 "

>9*&'(,'")8-)"&*-6(.2)*,"/'-230'2"+.0"
30)*,-0*-",./.01*&*)*'2"-(&"3(&'045*(6"
,-32'2"-0'"32'&;"'$6$"?@@A;"B?A;"1*.:25;"
'), $"

��     �� ! ____________"

A 

C$ "D0.9.,-)*.(" -(&")80'28.4&")'2)*(6"*("
7%EFG2"

D0.9.,-)*.(")'2)*(6"-(&")80'28.4&"-22'22/'()"-0'"
*/:.0)-()"*(")8'"&*-6(.2)*,"H.0I3:".+"7%EFG2$"@JD2"
-0'"(''&'&"-2"*2")8'"32'".+" -::0.:0*-)'"*(2)03/'()2"="
:0.).,.42"23,8"-2"&'0/.60-:8./')'02 K;LM;"
A'/:A'2) NLL;":342'",.()0.44'&"'06./')05 LO"

@)-(&-0&*P'&"&.,3/'()-)*.(".+"
:0.9.,-)*.("-(&")80'28.4&")'2)*(6 LQ"

%(2)03/'()"=")',8(*R3'2"-0'"-9-*4-14'"-(&"
32'&"-2"'9*&'(,'&"15":-)*'()"+*4'"0'9*'H2"

��     �� ! ____________ 
 

��     �� ! ____________" A 

S$ "T(.H4'&6'"-(&"32'".+" )8'0-:'3)*, "
-46.0*)8/ "

7'()'0":852*,*-(2"(''&")."I(.H"-(&"32'" )8'0-:'3)*,"
63*&'4*('"-46.0*)8/;"+.0"'<-/:4'"32'".+"(.( U2'&-)*(6"
-()*8*2)-/*('2;"3:&.2*(6".+"(.( U2'&-)*(6"
-()*8*2)-/*(' 2;"0'2)0*,)*9'"32'".+"643,.,.0)*,.2)'0.*&2;"
32'".+"2)':"Q")8'0-:*'2$""

>9*&'(,'")8-)"2)-++"32'2",300'()"
)8'0-:'3)*,"-46.0*)8/ L"+.0")8'")0'-)/'()"
.+",80.(*,"30)*,-0*-":-)*'()2;"'$6$"15"
*()'09*'H"-(&=.0":-)*'()"+*4'"0'9*'H"

��     �� ! ____________"

A 

V$ "7.3(2'4*(6"" 7.3(2'4*(6".+":-)*'()2 "-(&")8'*0"+-/*4*'2;"+.0"'<-/:4'"
.(")0*66'02".+"'<-,'01-)*.(;"2)0'22;"-9.*&-(,'".+"(.( U
2)'0.*&-4"-()* U*(+4-//-).05"&0362;"&-*45"4*+'"*223'2",-("
8'4:").".:)*/*P'"30)*,-0*-"/-(-6'/'() "

>9*&'(,'")8-)"30)*,-0*-":-)*'()2"0','*9'"
,.3(2'4*(6 ;"'$6$"15"*()'09*'H"-(&=.0"
:-)*'()"+*4'"0'9*'H "

��     �� ! ____________"

A 

! !

"#$#%&'(!

!
"#)*+&#,#-. ! /012%-%.+3-! 4#2+5#&%62#7$8! 9#$!:;3 ! <%.=!

L$ "@,*'()*+*,".0*'()-)*.("" 7'()'0"2)-++"(''&2")."1'"3 : U). U&-)'"H*)8")8'"4*)'0-)30'"
.("30)*,-0*-;"'2:',*-445".(":-)8.6'('2*2;"+.0"'<-/:4'"
15":-0)*,*:-)*.("*("W.30(-4",431;"-))'(&*(6"-((3-4"
/'')*(62".+"2,*'()*+*,"2.,*')*'2;"/'/1'028*:"*("
0'2'-0,8"2.,*')*'2;"+.0"'<-/:4'">XBYE;">@FY;">??7%"

>9*&'(,'".+"I(.H4'&6'".+")8'",300'()"
30)*,-0*-"4*)'0-)30';"'$6$"15"*()'09*'H"

��     �� ! ____________"

A 

O$ "@,*'()*+*,"-,)*9*)5" Y'2'-0,8"-,)*9*)*'2"*("1-2*,"2,*'(,';",4*(*,-4"2,*'(,';"
)0-(24-)*.(-4"2,*'(,';"':*&'/*.4.65;"-(&=.0":314*,"
8'-4)8"

>9*&'(,'".+"2,*'()*+*,"-,)*9*)*'2"-(&"
:0.W',)2".("30)*,-0*-"

��     �� ! ____________"
A 

Q$ "@,*'()*+*,":0.&3,)*9*)5" 7'()'0"(''&2")."28.H")8-)"*)2"0'2'-0,8"-,)*9*)*'2"0'234)"
*(":314*,-)*.(2"-(&".)8'0"2,*'()*+*,".3):3) "

M$K":''0"0'9*'H'&":-:'0".("30)*,-0*-":'0"
5'-0":'0",'()'0":852*,*-( "

��     �� ! ____________"
A 

Z?O[>E"G7?Y>"?3&*)"Y':.0) ;"\'02*.(]" ! =OML#""



!
!

"#] !
! !
!

!
!
!

!
!
! !

! "
"

#$ "%&'(')*&"+,'*&-" %.(+.,"(../-"+0"1 *,+')'1*+'0("'(")&'(')*&"+,'*&-2"13*,4*5"
*(/60,"'(7.-+'8*+0, 5'('+'*+./9"/'*8(0-+')"*(/60,"
+3.,*1.:+')"+,'*&-"

;$!"+,'*&-"'(":,+')*,'*"1.,"<.*,"1.,").(+.,"
13<-')'*( "

"

��     �� ! ____________"

A 

!$ "=*,+')'1*+'0("'(",.8'-+,<" >.8'-+,'.-")*("3.&1"+0"?.++.,":(/.,-+*(/":,+')*,'*$"
%.(+.,"(../-"+0"1*,+')'1*+."'("'(+.,(*+'0(*&2"(*+'0(*&2"
*(/60,",.8'0(*&",.8'-+,<"*)+'7'+'.-2".$8$"%@>AB#"
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