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PROPORTIONNALITÉ – FONCTIONS 
"
#$"%&'%'&()'**$+)(,"-.("/*" (012-"$/('/&"3/4/-+"%-/5-*("6(&-"%-*.,."
-("'&7$*).,."3-"*'28&-/9"$%%&-*()..$7-."2$(0,2$()4/-.:";*-"8'**-"
2$<(&).-" %$&" +-." ,+15-." 3-." ='**$)..$*=-." &-+$()5-." >" =-" (012-" -.("
?'*3$2-*($+-@" $/..)" 8)-*" %'/&" .'*" /.$7-" 3$*." +$" 5)-" ='/&$*(-@" .'*"
/()+).$()'*" 3$*." 3)5-&.-." 3).=)%+)*-." '/" 3$*." +-" =$3&-" %&'?-..)'**-+"
4/-"%'/&".'*")2%'&($*=-"3$*."3)5-&."3'2$)*-."3-."2$(0,2$()4/-.:"
#-"?$)("4/-"('/(-."+-.".)(/$()'*."3-"%&'%'&()'**$+)(,@"4/-+."4/-".')-*("
+-/&." ='*(-9(-.@" %/)..-*(" 6(&-" 2'3,+).,-." %$&" /*" .-/+" (A%-" 3-"
?'*=()'*." */2,&)4/-." 3-" +$" 5$&)$8+-" &,-++-@" +$" ?'*=()'*" +)*,$)&-@" -.("
2)." -*" ,5)3-*=-" -*" =+$..-"3-" (&').)12-"'B" =-" (A%-"3-" ?'*=()'*." -.("
,(/3)," -(" )*(,7&," $/" (A%-" 3-." ?'*=()'*." $??)*-.@" )*$/7/&$*(" $)*.)"
+C,(/3-" 3-" +$" *'()'*" 3-" ?'*=()'*" 4/)" -.(" %'/&./)5)-" ('/(" $/" +'*7" 3/"
+A=,-@"*'($22-*("3$*."+C-*.-)7*-2-*("3-"+C$*$+A.-:"D-%-*3$*(@"31."
+-"=A=+-"E"3-"+C,='+-"%&)2$)&-@"+C,(/3-"3-"(-++-.".)(/$()'*."-.("$8'&3,-@"
-*"2-(($*("-*"F/5&-"3-"2$*)1&-"2')*."?'&2-++-@"2')*.",='*'2)4/-"
2$)." ,7$+-2-*(" 2')*." $8.(&$)(-" =-&($)*." $.%-=(." 3-" =-" 2'31+-"
2$(0,2$()4/-:"

I - Proportionnalité!
#$" ?'*=()'*" +)*,$)&-" -.(" +-" 2'31+-" 2$(0,2$()4/-" */2,&)4/-"
$=(/-++-2-*(" %&)5)+,7)," %'/&" 2'3,+).-&" /*-" .)(/$()'*" 3-"
%&'%'&()'**$+)(,:"G"/*-",%'4/-"%+/."$*=)-**-@" +$"3,?)*)()'*"3-"3-/9"
./)(-."3-"*'28&-."%&'%'&()'**-++-.",($)("3'**,-"3$*." +-"=$3&-"3-" +$"
(0,'&)-"3-."%&'%'&()'*.!"4/)",($)("/()+).,-:""
H&" +$" ?'*=()'*" +)*,$)&-" *-" ?$)(" +C'8I-(" 3C/*-" %&-2)1&-" ,(/3-" 4/C-*"
=+$..-" 3-" (&').)12-" $+'&." 4/-" +-" (&$5$)+" ./&" +$" %&'%'&()'**$+)(,"
='22-*=-"$/"=A=+-"E"3-"+C,='+-"%&)2$)&-:"J+".C$7)("3'*="3-"='*=-5')&"
+-.",($%-."3C/*"-*.-)7*-2-*("3-"+$"%&'%'&()'**$+)(,"4/)"*-"%&-*3"%$."
3)&-=(-2-*("$%%/)"./&"+$"*'()'*"3-"?'*=()'*"+)*,$)&-"-("4/)"3')("(-*)&"
='2%(-" 3-" +C,5'+/()'*" 3/" 3'2$)*-" */2,&)4/-" 3).%'*)8+-" %'/&" +-."
,+15-."K" -*()-&." *$(/&-+.@" %/)." *'28&-." 3,=)2$/9@" %/)." *'28&-."
&$()'**-+." L-(" 4/-+4/-." *'28&-." &,-+.M" %'/&" =-" 4/)" ='*=-&*-" +$"
.='+$&)(,"'8+)7$(')&-:"

I-1. Différents aspects de la proportionnalité 
$M" #$" %&'%'&()'**$+)(," %-/(" 6(&-" -*5).$7,-" 3$*." "#$%&! '()#*&!
)%++,#*-"&@"4/)".'/5-*("%-/5-*("6(&-"2)."-*")*(-&$=()'*"L%$..$7-"3C/*"
=$3&-">"+C$/(&-"%'/&"&,.'/3&-"/*"%&'8+12-@"%$&"-9-2%+-M"K"
N" +-" =$3&-" 3-." 7&$*3-/&."K" =C-.(" =-+/)" 3$*." +-4/-+" .-" &-*='*(&-*(" +-"
%+/." .'/5-*(" +-." .)(/$()'*." 3-" %&'%'&()'**$+)(,@" 2-(($*(" -*" &-+$()'*"
3-/9" 7&$*3-/&." L2$..-" -(" %&)9@" 2$..-" -(" +'*7/-/&" 3$*." +-" =$." 3-"
+C$++'*7-2-*(" 3C/*" &-..'&(@" +'*7/-/&." 3$*." +-" =$." 3/" %,&)21(&-" 3/"
=-&=+-" -*" ?'*=()'*" 3-" .'*" &$A'*@" +'*7/-/&" -(" $)&-" 3$*." +-" =$." 3-"
(&)$*7+-."3-"262-"8$.-"-("3-"0$/(-/&"5$&)$8+-@"3).($*=-"-("3/&,-"3$*."
+-"=$."3C/*"2'/5-2-*("/*)?'&2-OM"P"
N" +-" =$3&-" */2,&)4/-@" 3$*." +-4/-+" '*" .C)*(,&-..-" /*)4/-2-*(" $/9"
&-+$()'*."-*(&-"*'28&-."P"
N"+-"=$3&-"7&$%0)4/-"K"&-%&,.-*($()'*"3-"+$"&-+$()'*"-*(&-"+-."7&$*3-/&."
'/"-*(&-"+-."*'28&-."3$*."/*".A.(12-"3C$9-."7&$3/,."P"
8M"Q$*."+-"=$3&-"3-."7&$*3-/&.@".(!/#$/$#"%$--(.%",!/*0"!1"#*!2%&*!
*-! ,3%)*-'*! )*! /.0&%*0#&! 2(-%4#*&! )%++,#*-"*&! 50%! ),/*-)*-"!
-$"(22*-"!)*&!'$-"*6"*&!0"%.%&,&"K"
N" 3$*." =-&($)*." =$.@" +$" %&'%'&()'**$+)(," $" /*" =$&$=(1&-" $&8)(&$)&-" -("
&-+15-"3C/*-"3,=).)'*".'=)$+-"K" +-"%&)9"%-/("6(&-"3,=)3,"='22-",($*("
'/"*'*"%&'%'&()'**-+">"+$"2$..-"L+-"%+/.".'/5-*(@"3$*."/*")*(-&5$++-"
3,(-&2)*,M:"D-+$"%'.-"+$"4/-.()'*"3/"=$&$=(1&-")2%+)=)(-"3-"*'28&-/9"
,*'*=,."P"=-(" )2%+)=)(-"3-5&$)("6(&-" +-5,"%$&"/*-"3).=/..)'*"$5-=" +-."
,+15-."P"
N" 3$*." 3C$/(&-." =$.@" +$" &-='**$)..$*=-" 3C/*-" &-+$()'*" 3-"
%&'%'&()'**$+)(," -*(&-" 7&$*3-/&." &-+15-" 3C/*-" -9%,&)2-*($()'*"
L*'($22-*(" -*" %0A.)4/-M" 4/)" %-&2-(" 3-" 3,(-&2)*-&" 3$*." 4/-++-."

"""""""""""""""""""""""""""""""""""""""""""""""""
!"#-"='/&."3-"R0)+)%%-"S"Q$/=0A"L!TUVM"%&,=).-"$)*.)"4/-"W"Q-/9"./)(-."3-"
*'28&-."4/)".-"='&&-.%'*3-*("/*">"/*".'*("%&'%'&()'**-++-."+'&.4/-"+-."
&$%%'&(."3-"3-/9"*'28&-."='&&-.%'*3$*(.".'*(",7$/9"X:"

+)2)(-." +-" 2'31+-" %&'%'&()'**-+" -.(" /()+).$8+-"K" =C-.(" +-" =$." 3,I>"
,5'4/," 3-" +C$++'*7-2-*(" 3/" &-..'&(" -*" ?'*=()'*" 3-" +$" 2$..-"
./.%-*3/-"P"
N" 3$*." +-" ='*(-9(-" 3-" +$" 7,'2,(&)-" -(" 3-" +$" 2-./&-@" +$" 2).-" -*"
,5)3-*=-" 3-" +$" %&'%'&()'**$+)(," &-+15-" 3C/*-" %&-/5-" ?'&2-++-"
L3,2'*.(&$()'*M@" 4/)" -.(" '/" *'*" >" +$" %'&(,-" 3-." ,+15-."K" $)*.)@" /*"
,+15-"3-"4/$(&)12-"%-/("3,2'*(&-&@"3$*." +-"=$."3/"=$&&,@" +$" &-+$()'*"
3-"%&'%'&()'**$+)(,"-*(&-" +'*7/-/&."3-."3)$7'*$+-."-(" +'*7/-/&."3-."
=Y(,.O" $+'&." 4/-@" 3$*." +-" =$." 3/" =-&=+-@" )+" *-" %-/(" 4/-" 5,&)?)-&"
-9%,&)2-*($+-2-*("=-++-"4/)"-9).(-@"-*(&-"+'*7/-/&."3-."%,&)21(&-."-("
+'*7/-/&."3-."&$A'*."P"
N" -*?)*@" +$" %&'%'&()'**$+)(," -.(" /()+).,-" ='22-"'/()+" %'/&" 3,?)*)&" 3-"
*'/5-++-." *'()'*.@" >" %$&()&" 3C/*-" 0A%'(01.-" 3-" %&'%'&()'**$+)(," L-*"
7,*,&$+" *'*" 5,&)?),-M@" ='22-" +'&.4/C)+" .C$7)(" 3C-9%&)2-&" 3-."
%&'%'&()'*."'/"3-."%'/&=-*($7-."K"E"?/2-/&."./&"Z"L'/"["?/2-/&."./&"
!V" '/" -*='&-" [V" \" 3-." ?/2-/&.M" '*(" $&&6(," 3-" ?/2-&" %-&2-("
3C-9%&)2-&"/*-"%&'%'&()'*"4/)"*C-.("5,&)?),-"4/-"%'/&" +$"%'%/+$()'*"
('/(-"-*()1&-"-("%$.@"-*"7,*,&$+@"%'/&"3-.".'/."%'%/+$()'*.:"

J+" -.(" )2%'&($*(" 4/-" +-." ,+15-." .')-*(" ='*?&'*(,." >" 3-." .)(/$()'*."
&-+-5$*(" 3-" =-." 3)??,&-*(-." =$(,7'&)-.@" 3$*." 3-." ='*(-9(-." 5$&),.@"
*'($22-*(" -*" -9%+')($*(" 3-." .)(/$()'*." -2%&/*(,-." >" 3C$/(&-."
3).=)%+)*-." '/" >" 3-." 4/-.()'*." 3-" .'=),(," L.,=/&)(," &'/()1&-@" %$&"
-9-2%+-M:" ]*" %$&()=/+)-&@" +$" &,$+).$()'*" 3-" 7&$%0)4/-." *,=-..)(-" +$"
2'8)+).$()'*" 3-" ='**$)..$*=-." &-+$()5-." >" +$" %&'%'&()'**$+)(," " %$&"
-9-2%+-" =-++-" 3C/*" 3)$7&$22-" -*" 8^('*." &-%'.-" ./&" +-" %&)*=)%-" 3-"
='*.(&/=()'*" 3-" 0$/(-/&." 3-" 8^('*." %&'%'&()'**-++-." $/9" -??-=()?."
&-%&,.-*(,.:"
J+" -.(" ,7$+-2-*(" -..-*()-+" 4/C)+." .')-*(" ='*?&'*(,.@" (&1." (Y(@" >" 3-."
.)(/$()'*."3$*."+-.4/-++-."+-"2'31+-"%&'%'&()'**-+"*C-.("%$."%-&()*-*("
L+'*7/-/&"3/"&-..'&("-*"?'*=()'*"3-"+$"2$..-"./.%-*3/-@"$)&-"3/"=$&&,"
-*" ?'*=()'*" 3-" +$" +'*7/-/&" 3/" =Y(,@" %&)9" 3-" +C$??&$*=0)..-2-*(" -*"
?'*=()'*"3-"+$"2$..-"3-"+$"+-((&-"'/"3/"='+).@"%&)9"3C/*-"='/&.-"-*"($9)"
-*"?'*=()'*"3-"+$"3).($*=-"%$&='/&/-OM:"

I-2. Différents problèmes à propos de la proportionnalité 
"#-.",+15-."%-/5-*("6(&-"='*?&'*(,.">"3)??,&-*(."(A%-."3-"4/-.()'*."K"
N" &-='**$<(&-@" >" %$&()&" 3C/*-" .,&)-" 3-" 3'**,-.@" .)" +C0A%'(01.-" 3-"
%&'%'&()'**$+)(,"%-/("6(&-"?'&2/+,-"'/"*'*"P"
N"&-=0-&=0-&"/*-"'/"%+/.)-/&."3'**,-."2$*4/$*(-."3$*."/*-".)(/$()'*"
3-" %&'%'&()'**$+)(," L%&'8+12-" 3-" &-=0-&=0-" 3C/*-" 4/$(&)12-"
%&'%'&()'**-++-M"P"
N"='2%$&-&"3-."%&'%'&()'*."L%$&"-9-2%+-"3-."2,+$*7-."K"(-+"2,+$*7-"
-$/N./=&-"-.(N)+"%+/."'/"2')*."./=&,"4/-"(-+"$/(&-"_M"P"
N" %$..-&" 3/" =$3&-" 3-." 7&$*3-/&." '/" 3/" =$3&-" */2,&)4/-" $/" =$3&-"
7&$%0)4/-"-(")*5-&.-2-*(:"

I-3. Différents moyens de résolution 
`'/(-."+-."%&'=,3/&-."3-"&,.'+/()'*"/()+).$8+-."%-/5-*("6(&-"&-+),-.">"
3-." %&'%&),(,." 3-" +$" ?'*=()'*" +)*,$)&-" 4/)" .'*(" 3C$8'&3" /()+).,-." 3-"
?$a'*")2%+)=)(-"K"
N" /()+).$()'*" 3-" +$" %&'%&),(," 3C$33)()5)(,@" 4/)" %-/(" 6(&-" -9%&)2,-@" -*"
(&').)12-"%$&"K"?L9bAM"c"?L9M"b"?LAM"P"
N" /()+).$()'*"3-" +$"%&'%&),(,"3C0'2'7,*,)(,"L$%%-+,-"$/..)"%&'=,3/&-"
.=$+$)&-M@"4/)"%-/("6(&-"-9%&)2,-@"-*"E-"%$&"K"?Ld9M"c"d?L9M"$5-="+-"=$."
%$&()=/+)-&"W"3/"%$..$7-"%$&"+C/*)(,"X"'/"W"&17+-"3-"(&')."XU"P"
N" /()+).$()'*" 3C/*-" ='28)*$).'*" +)*,$)&-@" ?$).$*(" )*(-&5-*)&" +-." 3-/9"

"""""""""""""""""""""""""""""""""""""""""""""""""
U"#$"W"&17+-"3-"(&')."X"$"+'*7(-2%.",(,"-*.-)7*,"='22-"/*"%&'=,3,"%-&2-(($*("
3-"&,.'/3&-"+-."%&'8+12-."3-"&-=0-&=0-"3C/*-"4/$(&)12-"%&'%'&()'**-++-:";*"
%&'8+12-"=-((-",%'4/-"='22-"W"]*"["I'/&.@"/*"'/5&)-&"7$7*-"UZV"e:"
D'28)-*"7$7*-N(N)+"-*"!Z"I'/&."_"X"3'**-"+)-/">"+$"2).-"-*"?'&2-"./)5$*(-"K"

!
"#$%#& ! @"$5-="+$"&-='22$*3$()'*"3-".)2%+)?)-&"$5$*("3C-??-=(/-&"+-."

=$+=/+.:""
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%&'=,3/&-."%&,=,3-*(-."P"
N" /()+).$()'*" 3/" ='-??)=)-*(" 3-" %&'%'&()'**$+)(," L$%%-+,-" $/..)"
%&'=,3/&-"?'*=()'**-++-M"P"
N"/()+).$()'*"3-"+C,7$+)(,"3-."&$%%'&(."P"
N"/()+).$()'*"3-"+C,7$+)(,"3-."%&'3/)(."-*"=&')9"P"
N"/()+).$()'*"3C/*-"&-%&,.-*($()'*"7&$%0)4/-:"
`&')."'8I-=()?."%-/5-*("6(&-"$..)7*,.">"+C-*.-)7*-2-*("$/"='/&."3-"+$"
.='+$&)(,"'8+)7$(')&-"K"
N" $/72-*(-&" +$" =$%$=)(," >" 2'8)+).-&" /*-" %&'=,3/&-" 3'**,-" -(" -*"
$==&'<(&-" +C-??)=$=)(,@" *'($22-*(" -*" %-&2-(($*(" $/9" ,+15-." 3-"
+C/()+).-&"$5-="3C$/(&-."(A%-."3-"*'28&-."4/-"=-/9"$5-="+-.4/-+."-++-"
$"3C$8'&3"?'*=()'**,"P"
N"$/72-*(-&"+$"5$&),(,"3-."%&'=,3/&-."/()+).$8+-."-(")*=)(-&"+-.",+15-."
>"'%,&-&"+-"=0')9"+-"%+/."$%%&'%&),">"+$".)(/$()'*"%$&()=/+)1&-">"(&$)(-&"P"

N" &-*?'&=-&" +$" ='2%&,0-*.)'*" 3-." +)-*." 4/)" -9).(-*(" -*(&-" =-."
3)??,&-*(-."%&'=,3/&-.@"$5-=@"-*"?)*"3-"='++17-@"/*-".A*(01.-"%'..)8+-"
>"+C$)3-"3-"+$"?'*=()'*"+)*,$)&-"-("3-".-."%&'%&),(,.:"

I-4. La proportionnalité dans la scolarité obligatoire : 
différentes étapes d’un apprentissage. 
#-" ($8+-$/" ./)5$*(" 2-(" -*" ,5)3-*=-" +-." %&)*=)%$+-." ,($%-." 3-"
+C$%%&-*()..$7-" 3-." 2'A-*." 3-" (&$)(-&" /*-" .)(/$()'*" 3-"
%&'%'&()'**$+)(,@" +-." +$*7$7-." /()+).,.@" +-." (A%-." 3-" *'28&-."
&-*='*(&,."-("+-."=$3&-."3$*."+-.4/-+."-++-"-.(",(/3),-@"$5-="4/-+4/-."
='22-*($)&-."-9%+)=$()?.:"
G" =0$4/-" ,($%-@" 3)??,&-*(." ='*(-9(-." 3')5-*(" 6(&-" 2'8)+).,." -(" +$"
3)5-&.)(,"3-."%&'8+12-."3')("6(&-"$/..)"7&$*3-"4/-"%'..)8+-:"

"

!"#$%&' (%)*$+' ,-.$+')$'
/012*$+'

3*045)&*$+')$'
*5+06&7"0/'

(011$/7%"*$+'87-.$+')$'.*02691$+:'6%/;%;$'
&7"6"+5<='

>$6%7"0/+'%#$4')?%&7*$+'
)01%"/$+')&'.*0;*%11$'

DA=+-"E" f&$*3-/&." N"g$(/&-+."
N"Q,=)2$/9"
.)2%+-."
L&$%%'&("
.=$+$)&-"'/"
='-??)=)-*("3/"
(A%-"!@Z"'/"
U@ZOM"

h$).'**-2-*("
%&'%'&()'**-+@"
/()+).$*("K"
N"%&'%&),(,"
$33)()5-"
N"%&'%&),(,"
3C0'2'7,*,)(,"
N"%$..$7-"%$&"
+C/*)(,"
N"='-??)=)-*("3-"
%&'%'&()'**$+)(,"
W".)2%+-"X"

N"G/=/*-"%&'=,3/&-".%,=)?)4/-"*C-.("(&$5$)++,-:"
#-."%&'8+12-.".'*("&,.'+/."%$&"&-='/&.">"3-."
&$).'**-2-*(."='*(-9(/$+).,.@".$*."?'&2$+).$()'*:"
N"D-."&$).'**-2-*(.".'*("-9%&)2,."-*"+$*7$7-"
'&3)*$)&-"L'&$+"'/",=&)(M:""
N"Q-."%&'8+12-."?$).$*(")*(-&5-*)&"+-."
%'/&=-*($7-.@"+-.",=0-++-.@"+-."5)(-..-."2'A-**-."
.'*("&,.'+/."%$&"+-."262-."%&'=,3/&-.@".$*."4/-"
.')-*("2).-."-*"%+$=-"3-"(-=0*)4/-.".%,=)?)4/-.:"
"
H*".-"&-%'&(-&$"/()+-2-*("$/"3'=/2-*("
3C$%%+)=$()'*"%'/&"+-"=A=+-"E:"

N"]9%+')($()'*"3-"3'**,-."
*/2,&)4/-."K"3)$7&$22-.@"
7&$%0)4/-."
N"g'28&-."-*()-&."-("3,=)2$/9"K"
%+$=-2-*("./&"/*-"3-2)N"3&')(-"
7&$3/,-"
N"f,'2,(&)-"K"$7&$*3)..-2-*(@"
&,3/=()'*"3-"?)7/&-."
N"i-./&-"K"='*5-&.)'*"3C/*)(,."

j)9)12-" f&$*3-/&." N"g$(/&-+."
N"Q,=)2$/9""
.)2%+-."
N"k/'()-*(."
L%+/."+-"
*'28&-"lM"

h$).'**-2-*("
%&'%'&()'**-+@"
/()+).$*("K"
N"%&'%&),(,"
$33)()5-"
N"%&'%&),(,"
3C0'2'7,*,)(,"
N"%$..$7-"%$&"
+C/*)(,"
N"='-??)=)-*("3-"
%&'%'&()'**$+)(,"

N"#$"*'/5-++-".)7*)?)=$()'*"3'**,-"$/9"?&$=()'*."
L.)7*)?)=$()'*"4/'()-*(M"%-&2-("/*-"7,*,&$+).$()'*"
3/"&-='/&.">"+$"%&'%&),(,"2/+()%+)=$()5-"'/"$/"
='-??)=)-*("3-"%&'%'&()'**$+)(,"L-*"3'**$*("3/"
.-*.">"3-."-9%&-..)'*."='22-"W"mnE"?')."%+/."X@"
W"U@Z"?')."%+/."X"'/"W"2/+()%+)-&"%$&"mnE"X@"
W"2/+()%+)-&"%$&"U@Z"XOM"
N"G/=/*-"?'&2$+).$()'*"%$&()=/+)1&-"*C-.("-9)7,-:"
#C/()+).$()'*"3-"($8+-$/9"'/"3-".=0,2$."?+,=0,."
%-/("6(&-"-*5).$7,-@".$*."6(&-".A.(,2$().,-:"Q-."
-9%&-..)'*."(-++-."4/-"o%:"3-"m@Z"p7"c"U["qr"L%'/&"
,5'4/-&"+-"%&)9"3-"m@Z"p7"3$*."/*-".)(/$()'*"
2$..-"N"%&)9M"%-/5-*("6(&-"/()+).,-.@"*'($22-*("
%'/&"&-*3&-"='2%(-"3-."&$).'**-2-*(.",5'4/,."
=)N3-../.:"D-."-9%&-..)'*."%&,%$&-*("+-"
?'&2$+).2-"?'*=()'**-+"4/)".-&$")*(&'3/)("%+/."
($&3@"-*"%$&()=/+)-&"-*"E-:"]++-.".'*("
$=='2%$7*,-."3-"?'&2/+$()'*."'&$+-."3/"(A%-"
W"+-"%&)9"3-"m@Z"p7"3-"2$&=0$*3).-"-.(",7$+">"U["
q"X:"
N"#-."%&'8+12-."%&'%'.,."%-/5-*("?$)&-"
)*(-&5-*)&"+-.",=0-++-.@"+-."5)(-..-."2'A-**-.@"
.$*."2).-"-*"%+$=-"3-"(-=0*)4/-.".%,=)?)4/-.:"
N"R'/&"+-."%'/&=-*($7-.@"/*-"(-=0*)4/-"-.("2).-"
-*"%+$=-"-("I/.()?),-"%'/&"$%%+)4/-&"/*"
%'/&=-*($7-:"D-%-*3$*("%'/&"=$+=/+-&"UZ"\"3-"
UVV@"+-.",+15-."3')5-*("&-.(-&"=$%$8+-."3C/()+).-&"
/*"&$).'**-2-*("%+/."&$%)3-"3/"(A%-"W"UZ"%'/&"
!VV@"=C-.("='22-"ZV"%'/&"UVV"X"'/"W"%&-*3&-"UZ"
\"3-"UVV@"=C-.("%&-*3&-"+-"4/$&("3-"UVV"X:"

N"H&7$*).$()'*"-("7-.()'*"3-"
3'**,-."K"%+$=-2-*("-9$=("'/"
$%%&'=0,"3C-*()-&."*$(/&-+.@"3-"
3,=)2$/9"'/"3-"4/'()-*(."./&"/*-"
3-2)N3&')(-"7&$3/,-"P"
&-%&,.-*($()'*."7&$%0)4/-."K"
3)$7&$22-."-*"8^('*.@"=)&=/+$)&-."
'/"3-2)N=)&=/+$)&-.@"7&$%0)4/-."
=$&(,.)-*.:"
N"i-./&-"K"=0$*7-2-*(."3C/*)(,."P"
+'*7/-/&"3/"=-&=+-:""

"
"
"
"
"
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D)*4/)12-" f&$*3-/&."
g/2,&)4/-"

N"g$(/&-+."
N"Q,=)2$/9"""
N"k/'()-*(."
L%+/."+-"
*'28&-"lM"

e'&2/+$()'*"-("
/()+).$()'*"3-."
%&'%&),(,."K"
N"%&'%&),(,"$33)()5-
N"%&'%&),(,"
3C0'2'7,*,)(,"
N"%$..$7-"%$&"
+C/*)(,"
N"='-??)=)-*("3-"
%&'%'&()'**$+)(,"

N"#$"%&'%'&()'**$+)(,"='22-*=-">"6(&-"
,(/3),-"3$*."+-"=$3&-"%/&-2-*("*/2,&)4/-"
L($8+-$/9"3-"*'28&-."&-%&,.-*($*("/*-"
&-+$()'*"3-"%&'%'&()'**$+)(,@"-9%+)=)($()'*"3-."
%&'%&),(,.M@"2$)."+$"%+/%$&("3-."$=()5)(,."
&-.(-*("='*(-9(/$+).,-.:"
N"G/=/*-"*'/5-++-"%&'=,3/&-"3-"&,.'+/()'*"
*C-.(")*(&'3/)(-@"2$)."+-"&-='/&.">"3-."2).-."
-*"?'&2-"L($8+-$/9@".=0,2$."?+,=0,.M"-.("
-9)7,:"#C/.$7-"3-."-9%&-..)'*."/()+).,-."-*"
.)9)12-"%-/("6(&-"%'/&./)5)"-(",5'+/-&@"-*"
=)*4/)12-"'/"-*"4/$(&)12-@"5-&."=-+/)"
3C-9%&-..)'*."3/"(A%-"%Lm@Z"p7M"c"U["q:"
N"#-."%&'8+12-."&-.(-*("3)5-&.)?),.@"2$)."+-."
*'()'*."3-"%&'%'&()'*"L%'/&"/*"2,+$*7-M@"
3C,=0-++-@"3-"2'/5-2-*("/*)?'&2-".'*("
-9%+)=)(,-.:"
N"Q-."(-=0*)4/-.".'*("2).-."-*"%+$=-"%'/&"
(&$)(-&"+-."%&'8+12-."?$).$*(")*(-&5-*)&"=-."
*'()'*.@"$)*.)"4/-"%'/&"=$+=/+-&"/*"
%'/&=-*($7-:"D-."(-=0*)4/-."*C'*(">"6(&-"
/()+).,-."4/-"+'&.4/-"+$"='2%+-9)(,"3-"+$"
.)(/$()'*"+C-9)7-:"Q$*."3-."=$.".)2%+-.@"/*"
&$).'**-2-*("?'*3,"./&"+-".-*."./??)(">"(&$)(-&"
+$".)(/$()'*@"='22-"%$&"-9-2%+-"%'/&"
=$+=/+-&"+$"3).($*=-"%$&='/&/-"-*"!0EV"%$&"
/*-"5')(/&-"4/)"&'/+-">"!VV"p2n0"L+-"=$+=/+"3-"
!VV"p2"b"ZV"p2"./??)("%'/&"(&'/5-&"+$"
&,%'*.-"sM:"
N"#-"+)-*"$5-="+-"=$3&-"7&$%0)4/-"-.("$8'&3,@"
.$*."I/.()?)=$()'*:"

N"H&7$*).$()'*"-("7-.()'*"3-"
3'**,-."K"%+$=-2-*("-9$=("'/"
$%%&'=0,"3C-*()-&.@"3-"3,=)2$/9"
'/"3-"4/'()-*(."./&"/*-"3-2)N3&')(-"
7&$3/,-"P"&-%,&$7-"3$*."+-"%+$*"P"
*'()'*"3-"?&,4/-*=-"P"
&-%&,.-*($()'*."7&$%0)4/-."K"
3)$7&$22-."&-=($*7/+$)&-.@"
=)&=/+$)&-.@"3-2)N=)&=/+$)&-.@"
7&$%0)4/-."=$&(,.)-*.@"
0).('7&$22-:"
N"i-./&-"K"=0$*7-2-*(."3C/*)(,."P"
&-+$()'*"-*(&-"$)&-"'/"5'+/2-"3C/*-"
?)7/&-"'/"3C/*".'+)3-"-("/*-"3-".-."
3)2-*.)'*.@"+'&.4/-"+-."$/(&-.".'*("
?)9,-.:"

k/$(&)12-" f&$*3-/&."
g/2,&)4/-"
f&$%0)4/-"

N"g$(/&-+."
N"Q,=)2$/9"""
N"k/'()-*(."
L%+/."+-"
*'28&-"lM"

N";()+).$()'*"3-."
%&'%&),(,."
(&$5$)++,-."-*"[-"-("
Z-"
N"]7$+)(,"3-"
4/'()-*(."-("
%&'3/)(."-*"=&')9"
N"D$&$=(,&).$()'*"
7&$%0)4/-"L.$*."
I/.()?)=$()'*M"
"

N"G"%$&()&"3/"(&$5$)+"./&"+C,7$+)(,"3-"4/'()-*(.@"
+$"%&'=,3/&-"$%%-+,-"W"%&'3/)("-*"=&')9"X"
%-/("2$)*(-*$*("6(&-"I/.()?),-"-("3'*="/()+).,-:"
j'*"/.$7-"*-"3')("=-%-*3$*("%$."6(&-"
.A.(,2$().,:"]++-"-.("3)??)=)+-">")*(-&%&,(-&"3/"
%')*("3-"5/-"3-."7&$*3-/&.:"
N"#$"*'*"$33)()5)(,"3-."%'/&=-*($7-."-.("2).-"
-*",5)3-*=-:"
N"#$"*'()'*"3C)*3)=-"-.("$8'&3,-:"
N"#-."%&'8+12-."3-"=0$*7-2-*("3C/*)(,."
3$*."+$"=$."3-"7&$*3-/&."4/'()-*(."L5)(-..-@"
3,8)(@"=0$*7-OM"%-/5-*("6(&-"(&$)(,."-*"
/()+).$*("+-"=$+=/+"./&"+-."7&$*3-/&."'/"-*"
/()+).$*("+$"%&'%'&()'**$+)(,:"

N"f,'2,(&)-"K"%&'%&),(,"3-"`0$+1."P"
*'()'*"3-"='.)*/."P"$7&$*3)..-2-*("
-("&,3/=()'*"3-"?)7/&-.:"
N"i-./&-"K"&-+$()'*"-*(&-"$)&-"'/"
5'+/2-"3C/*-"?)7/&-"'/"3C/*".'+)3-"
-("/*-"3-".-."3)2-*.)'*.@"+'&.4/-"
+-."$/(&-.".'*("?)9,-."P"&-+$()'*"3"c"
5("P"=0$*7-2-*(."3C/*)(,."3-"
5)(-..-:"

`&').)12-" f&$*3-/&."
g/2,&)4/-"
f&$%0)4/-"

N"g$(/&-+."
N"Q,=)2$/9"""
N"k/'()-*(."
L%+/."+-."
*'28&-."l@"

:::M@ '% "

N"i'3,+).$()'*"-("
(&$)(-2-*(">"+C$)3-"
3C/*-"?'*=()'*"
+)*,$)&-"
N"#-."%&'=,3/&-."
-*5).$7,-."
$*(,&)-/&-2-*("
&-.(-*("3).%'*)8+-.:

N"#-"(&$5$)+"./&"+$"?'*=()'*"+)*,$)&-"%-&2-("
/*-".A*(01.-"3-."3)??,&-*(-."%&'%&),(,."
&-*='*(&,-."$*(,&)-/&-2-*(:"
N"#-"+$*7$7-"?'*=()'**-+"9"! $("-.("
)*(&'3/)(:"Q-.",=&)(/&-."='22-"?L(!"b"(%M"c"
?L("M"b"?L(%M"-("?Ld(M"c"d?L(M"%-/5-*("6(&-"
/()+).,-.E:"#$"2).-"-*"%+$=-"3-"=-"+$*7$7-"$"
,(,"%&,%$&,-"3$*."+-."=+$..-."$*(,&)-/&-."%$&"
3-."?'&2/+$()'*."3/"(A%-"%:"3-"m"p7"c"%:"3-"E"
p7"b"%:"3-"t"p7@"%/).",5-*(/-++-2-*("%$&"3-."
?'&2/+$()'*."3/"(A%-"%Lmp7M"c"%LE"p7M"b"%"Lt"
p7M:"
N"#$"=$&$=(,&).$()'*"7&$%0)4/-"3-"+$"
%&'%'&()'**$+)(,"%-/("?$)&-"+C'8I-("3C/*-"
I/.()?)=$()'*@"7&^=-">"+C,*'*=,"3-"`0$+1."-("+-"
='-??)=)-*("3-"%&'%'&()'**$+)(,"%-/("6(&-"

f,'2,(&)-"K"(0,'&12-"3-"`0$+1.@"
*'()'*."3-".)*/."-("3-"($*7-*(-"
i-./&-"K"$7&$*3)..-2-*("-("
&,3/=()'*"3-"?)7/&-."'/"3-".'+)3-.""
L-??-(."./&"+-."+'*7/-/&.@"+-."$)&-."
'/"+-."5'+/2-.M"P"=0$*7-2-*(."
3C/*)(,."./&"3-."7&$*3-/&."%&'3/)(."
'/"3-."7&$*3-/&."4/'()-*(.:"

"""""""""""""""""""""""""""""""""""""""""""""""""
E"D-"(A%-"3-"*'($()'*"%-&2-(@"./&"3-."5$+-/&."*/2,&)4/-.@"3-"&-*3&-"='2%(-"3-."(&$)(-2-*(."/()+).,.:"R$&"-9-2%+-@".)"/*-"3'**,-"-.("?'&2$+).,-">"+C$)3-"3C/*-"
?'*=()'*"+)*,$)&-"?"%$&"?LZM"c"!U"-("4/-"+$"4/-.()'*"='*3/)(">"=0-&=0-&"?LmM@"'*"%-/(",=&)&-"4/-""

m"c" Z
Z
m
! @"3'*="4/-"?LmM"c"?L Z

Z
m
! M"c" !

Z
m "?LZM"c" !U

Z
m
! :"
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)*(-&%&,(,"7&$%0)4/-2-*(:""
N"#-."%&'8+12-."3-"=0$*7-2-*("3C/*)(,."
3$*."+$"=$."3-"7&$*3-/&."4/'()-*(."L5)(-..-@"
3,8)(@"=0$*7-OM"'/"3-"7&$*3-/&."%&'3/)(."
%-/5-*("6(&-"(&$)(,."-*"/()+).$*("+-"=$+=/+"./&"
+-."7&$*3-/&."'/"-*"/()+).$*("+$"
%&'%'&()'**$+)(,:"
N"#C-??-("3C/*"$7&$*3)..-2-*("'/"3C/*"
&,3/=()'*"./&"+C$)&-"'/"+-"5'+/2-"?'/&*)("3-."
-9-2%+-.")*(,&-..$*(."3-"*'*"
%&'%'&()'**$+)(,:"

!
II - Fonctions 
"
#-"(&$5$)+"./&"+$"%&'%'&()'**$+)(,@"-("%+/."+$&7-2-*("./&"+u,(/3-"3-"
&-+$()'*." -*(&-" 7&$*3-/&." '/" 3'**,-." */2,&)4/-.@" $" %-&2)."
3u/()+).-&" 3-." ?'&2/+-.@" 3-." ($8+-$/9" 3-" *'28&-." -(" 3-."
&-%&,.-*($()'*." 3$*." +-" %+$*" 2/*)" 3u/*" &-%1&-@" -*" %$&()=/+)-&"
='22-"'/()+."%'/&"&,.'/3&-"3-."%&'8+12-.:"G)*.)@">"+u'==$.)'*"3/"
(&$)(-2-*(" 3-" .)(/$()'*." 3-" %&'%'&()'**$+)(," 3$*." 3)5-&."
='*(-9(-.@" +-." ,+15-." '*(" ,(," $2-*,." >" %$..-&" 3u/*" +$*7$7-" >" /*"
$/(&-"L%$&"-9-2%+-@"3u/*-"?'&2/+-"'/"3u/*"7&$%0)4/-">"/*"($8+-$/"
3-"*'28&-.M:"i$).@".)"3-."-9%&-..)'*."(-++-."4/-"W"-*"?'*=()'*"3-"
X"'/"W"-.("?'*=()'*"3-"X"'*(",(,"/()+).,-.@".)"3-."3,.)7*$()'*."(-++-."
4/-" o" %&)9" 3-" m@Z" p7r" '/" o%:" 3-" m@Z" p7r" '/" ,5-*(/-++-2-*("
o%Lm@Zp7Mr"'*(",(,"/()+).,-."3$*."+-."&$).'**-2-*(.@"+-."?'*=()'*."
*/2,&)4/-." $..'=),-." >" =-." ?'&2/+-.@" >" =-." ($8+-$/9" '/" >" =-."
&-%&,.-*($()'*." '/" 3,.)7*$()'*." *u'*(" %$." ,(," -9%+)=)(,-." 3-"
2$*)1&-" ?'&2-++-" -(" 3,='*(-9(/$+).,-:" #-" %$..$7-" 3-." 7&$*3-/&."
$/9"2-./&-."%-&2-("I/.(-2-*("/*-"(-++-"?'&2$+).$()'*@"-("=C-.("$+'&."
4/-" +-"2'31+-"/*)4/-"3-" +$" ?'*=()'*" +)*,$)&-" (&'/5-" .$" +,7)()2)(,:"
Q$*." +-" ='*(-9(-" 3-" +C-9-2%+-" %&,=,3-*(@" '*" -.(" $+'&." $2-*," >"
.)2%+)?)-&" +-." ,=&)(/&-." -(" >" *'(-&" %+/." .)2%+-2-*(" %Lm@ZM:" #$"
*,=-..)(," 3-" (&'/5-&" /*-" +-((&-" )*3,%-*3$*(-" 3-" ('/(" ='*(-9(-"
%-&2-("3-"I/.()?)-&"+C)*(&'3/=()'*"3-"+$"+-((&-")@"-("3-"3'**-&"3/".-*."
>"3-."-9%&-..)'*."(-++-."4/-")Lm@ZM"-("%+/."7,*,&$+-2-*("?L(M:"
!
II-1. Un premier contact avec la notion de fonction 
#$"=+$..-"3-"(&').)12-"-.("+u'==$.)'*"3/"%&-2)-&"5,&)($8+-"='*($=("
3-." ,+15-." $5-=" =-((-" *'()'*" 3-" ?'*=()'*" */2,&)4/-" L.'/." .'*"
$.%-=("?'&2-+M@"3$*.".$"='*=-%()'*"$=(/-++-"4/)"?$)("='&&-.%'*3&-"
>"('/(",+,2-*("3u/*"-*.-28+-"/*",+,2-*("3u/*"$/(&-"-*.-28+-:"J+"
*-" .u$7)(" %$." 3-" 3'**-&" /*-" 3,?)*)()'*" 7,*,&$+-" 3-" +$" *'()'*" 3-"
?'*=()'*@" 262-" .)" +-." -9-2%+-." (&$5$)++,." *-" 3')5-*(" %$." 6(&-"
+)2)(,." >" 3-." ?'*=()'*." +)*,$)&-." '/" $??)*-.:" Q-." -9-2%+-." 3-"
?'*=()'*." .)2%+-." .'*(" ,7$+-2-*(" /()+).,.@" -*" %$&()=/+)-&" %'/&"
2'*(&-&"4/-"('/(-"&-%&,.-*($()'*"7&$%0)4/-"*-".-"&,3/)("%$.">"/*"
-*.-28+-" 3-" %')*(." $+)7*,." L%$&" -9-2%+-@" -*" &-%&,.-*($*("
4/-+4/-."%')*(."3'*("+-."=''&3'**,-.".'*("'8(-*/-.">"+C$)3-"3-"+$"
?'*=()'*" W"=$&&,"X@" ./&" /*" )*(-&5$++-M:" #$" *'($()'*" (* ! * )+(," -.("
/()+).,-@"$)*.)"4/-"+-."(-&2-."-./01"-("/234546123:""
#$"*'($()'*")+(,"-.("3'*=")*(&'3/)(-"%'/&"3-."5$+-/&."%$&()=/+)1&-."
3-"!$"5$&)$8+-"3/"(A%-")LUM@")LNEM@:::@"-*"5-)++$*(">"3)??,&-*=)-&"$5-="
+-." ,+15-." +-" .($(/(" 3-." %$&-*(01.-." 3$*." =-" (A%-" 3-" *'($()'*" 3-"
+-/&".)7*)?)=$()'*"3$*."/*"=$+=/+"$+7,8&)4/-@"=-"4/-"+-"(&$5$)+"?$)("
3$*."+-."=+$..-."$*(,&)-/&-."3$*."+-"=$3&-"3-."7&$*3-/&."$5-="3-."
-9%&-..)'*."(-++-."4/-"%:"3-"m@Z"p7@"%/)."%Lm@Z"p7M"c"U["q@"?$=)+)(-"
7&$*3-2-*(:" #-." *'($()'*." ?'*=()'**-++-." $21*-*(" -*" -??-(" >"
/()+).-&" 3-." +-((&-." $5-=" /*-" *'/5-++-" .)7*)?)=$()'*" K"
./==-..)5-2-*(@" $/" ='++17-@" +-." +-((&-." '*(" $)*.)" ,(," /()+).,-." 3-"
?$a'*"W"-9%&-..)5-"X"-*"&,?,&-*=-">"3-."7&$*3-/&."L='22-"3$*."
+$" ?'&2/+-" 3-" +u$)&-" 3/" &-=($*7+-M@" %'/&" 3,.)7*-&" 3-." )*='**/-."
L3$*." +-." ,4/$()'*.M@" 3-." 5$+-/&." )*3,(-&2)*,-." L3$*." +-."
)3-*()(,."&-2$&4/$8+-.@"%$&"-9-2%+-M"-("-*?)*P"3-."5$&)$8+-."L3$*."
+-"+$*7$7-"3-."?'*=()'*.M:""
"

II-2. Fonction linéaire et fonction affine 
#$" *'()'*" 3-" ?'*=()'*" +)*,$)&-" %-&2-(@" -*" =+$..-" 3-" (&').)12-@"
3u'%,&-&" /*-" .A*(01.-" 3-." 3)??,&-*(." $.%-=(." 3-" +$"
%&'%'&()'**$+)(," &-*='*(&,." ('/(" $/" +'*7" 3/" ='++17-" -(" 3-" +-."
-9%&)2-&" -(" 3-" +-." (&$)(-&" 3$*." /*" *'/5-$/" +$*7$7-:" `'/(-"
.)(/$()'*" 3-" %&'%'&()'**$+)(," -.(" 2'3,+).$8+-" %$&" /*-" ?'*=()'*"
+)*,$)&-:" Q$*." =-((-" %-&.%-=()5-@" )+" ='*5)-*(" 3u6(&-" $((-*()?@" $5-="
+-." ,+15-.@"$/9"4/-.()'*." .'/+-5,-."%$&" +-"3'2$)*-"3u$3,4/$()'*"
3/"2'31+-"2$(0,2$()4/-"$5-=" +$" .)(/$()'*" (&$)(,-@"-*"$A$*(" .')*"
3-" %&,=).-&@" =0$4/-" ?').@" +-" 3'2$)*-" 3-" .)7*)?)=$()'*" 3-" +$"
?'*=()'*" N" 3,?)*)-@" -++-@" ./&" +u-*.-28+-" 3-." L&,-+.M" N" 3$*." +-"
='*(-9(-" 3-" +$" .)(/$()'*" (&$)(,-" L4/)" )2%'.-" .'/5-*(" /*-"
&-.(&)=()'*">"/*")*(-&5$++-"'/">"/*"*'28&-"?)*)"3-"5$+-/&.M:""
#-." ,+15-." .'*(" $2-*,." >" &-2$&4/-&" 4/-" +$" ?'*=()'*" $??)*-"
=$&$=(,&).-" /*-" .)(/$()'*" 3$*." +$4/-++-" )+" -9).(-" /*-" &-+$()'*" 3-"
%&'%'&()'**$+)(,"-*(&-"+-."$==&')..-2-*(."3-."U"5$&)$8+-."-*"I-/:"
#$" *'($()'*" (! /(" *C-.(" )*(&'3/)(-" 4/-" %'/&" 3-." 5$+-/&."
%$&()=/+)1&-." 3-" /@" -*" +)$).'*" $5-=" +-" ='-??)=)-*(" 3-"
%&'%'&()'**$+)(,"-("3u-9%&-..)'*."5-&8$+-."3/"(A%-"W"#C)2$7-"3u/*"
*'28&-"-.("'8(-*/-"-*"2/+()%+)$*("=-"*'28&-"%$&"/"X:""
#$" ?'*=()'*" +)*,$)&-" 3')(" $/..)" $%%$&$<(&-" ='22-" /*" =$."
%$&()=/+)-&"3-"+$"?'*=()'*"$??)*-:"
#-" (&$5$)+"./&"3-.".)(/$()'*."2'3,+).$8+-."%$&"3-"(-++-."?'*=()'*."
-.(" +u'==$.)'*" 3-" ?'&2/+-&" /*" 262-" %&'8+12-" 3$*." 3)??,&-*(."
=$3&-."-("3u0$8)(/-&"+-.",+15-.">"%$..-&"3u/*"=$3&-">"+u$/(&-@"%'/&"
)*(-&%&,(-&"3-."&,./+($(."'/"3-."%&'%&),(,."K"?'&2/+-.@"($8+-$/9"3-"
*'28&-.@" ?'*=()'*.@" &-%&,.-*($()'*." 7&$%0)4/-.:" Du-.(" -*"
%$&()=/+)-&" =-" 4/)" %-&2-((&$" 3u/()+).-&" /*-" &-%&,.-*($()'*"
7&$%0)4/-" %'/&" '8(-*)&" /*-" .'+/()'*" L.'/5-*(" $%%&'=0,-M" 3u/*"
.A.(12-"3u,4/$()'*.">"3-/9")*='**/-.:"


