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Direction de l’enseignement scolaire – bureau du contenu des enseignements 

DU NUMÉRIQUE AU LITTÉRAL  
!
#$!%&'! ()*&+,-.'! %&! /0&$'&-1$&2&$,!23,4523,-67&! 37! +(//81&!
&',! 67&! /&! +3/+7/! /-,,593/! :9&$$&! :/3+&! %3$'! /&'! 2(;&$'!
%<&=:9&''-($! &,! %&! 95'(/7,-($! %&! :9()/82&'! %-':($-)/&'! :(79!
/&'! 5/8>&'?! 37! +@,5! %7! +3/+7/! $7259-67&?! %&'! .-179&'?! %&'!
9&:95'&$,3,-($'! 193:4-67&'A! B3$'! +&,,&! (:,-67&?! -/! '031-,!
%0-$',3//&9! :9(19&''->&2&$,! /043)-,7%&! %&! 9&+(79-9! 37! +3/+7/!
/-,,593/?! /&! :9(19322&! '0(913$-'3$,! 37,(79! %&! 67&/67&'! /-1$&'!
%-9&+,9-+&'!C!
D!&$!E&!&,!F&?!-$-,-3,-($!G!/07'31&!%&'!/&,,9&'?!%3$'!%&'!'-,73,-($'!
(H!/&79!7,-/-,5!:&7,!I,9&!9&+($$7&!:39!/&'!5/8>&'?!$(,322&$,!37!
,93>&9'!%&!/05/3)(93,-($!&,!/07,-/-'3,-($!%&!.(927/&'!J!
D! &$! K&! &,! L&?! -$-,-3,-($! G! /3! 95'(/7,-($! %&! :9()/82&'! :39! %&'!
25,4(%&'!3/15)9-67&'!/-5&'!'(7>&$,!G!/07,-/-'3,-($!%&!.($+,-($'A!
!
1.! Les différents usages des lettres 
M! /05+(/&! 5/52&$,3-9&! &,! 37! %5)7,! %7! +(//81&?! /3! /&,,9&! &',!
7,-/-'5&! +(22&! ';2)(/&! %07$-,5! N4?! 2OP?! :(79! %5'-1$&9! 7$!
()*&,! :95+-'! N7$! :(-$,!M?! /&! $(2)9&! QOP?! :(79! %5'-1$&9! 7$&!
193$%&79!(7!7$&!2&'79&!%3$'!7$&!.(927/&A!R//&!3!3/(9'!'(7>&$,!
>3/&79!%03)95>-3,-($!C!%3$'!M!S!T!=!/?!M!&',!'(7>&$,!-$,&9:95,5!
+(22&!7$&!3)95>-3,-($!%&!!"#$?!T!%&!%&'()$)#?! /!%&! %!#($)#!J!
%3$'!U!S!Q!=!B?!U!&',! 3/(9'! -$,&9:95,5! +(22&!3)95>-3,-($!%&!
*+#",-.#$! &,!B!%&!/"!,-.#$A!M7! +(//81&?! /3! /&,,9&! 3+67-&9,! %&!
$(7>&37=!',3,7,'!67-!9&',&$,!'(7>&$,!-2:/-+-,&'!:(79!/05/8>&!C!!

!
!"#$%&'"& ()*%)+#"A! T3! 9&$+($,9&! %&! /3! /&,,9&! +(22&!>39-3)/&!
&',! ,98'! :95+(+&?! %8'! /07,-/-'3,-($! %&! .(927/&'A! T3! >3/&79! %&!
+&9,3-$&'!/&,,9&'!%5:&$%!3/(9'!%&'!>3/&79'!3,,9-)75&'!37=!37,9&'A!!
T3!95'(/7,-($!%&!+&9,3-$'!:9()/82&'!&,!/07,-/-'3,-($!%07$!
,3)/&79!'($,!:39,-+7/-89&2&$,!:9(:-+&'!G!7$!,93>3-/!'79!+&,!
7'31&!%&'!/&,,9&'A!
!
R=&2:/&! %&! :9()/82&!C! -/! '031-,! %05,3)/-9! 7$&! .(927/&! 67-!
:&92&,!%&!+3/+7/&9! /&!$(2)9&!%&!+399&37=!19-'5'!%07$&!.-179&!
+($',97-,&!'79!/&!2(%8/&!+-D+($,9&?!67&/!67&!'(-,!/&!$(2)9&!%&!
+399&37=!'79!/&!+@,5!%7!+3995A!0
0
0
0
0
0
0
0
0
1!'20)'0*#$,"$#0.$,*230%$20+%-4$202&'.0"'4".+2050/+.$#,"'$#0%$0
'&,6#$0 /$0 7!##$!)80 (#"2+20 *&)#0 /$20 4!%$)#20 /+.$#,"'+$20 /)0
'&,6#$0/$07!##$!)802)#0%$079.+0/)07!##+30*)"20/!'20)'02$7&'/0
.$,*2050:&#,)%$#0$'0%!'(!($0'!.)#$%0)'$0,+.;&/$0/$07!%7)%0$.0
/!'20)'0/$#'"$#0.$,*2050*#&/)"#$0)'$0:&#,)%$0,!.;+,!."<)$=0
>!0'+7$22".+0/?!4&"#050/+2"('$#0%$0'&,6#$0/$07!##$!)802)#0%$0
79.+0 @)2.":"$0 %?$,*%&"0 /?)'$0 %$..#$=0 >$20 ,+.;&/$20 /$0 7!%7)%0
)."%"2+$20 $.0 *!#0 7&'2+<)$'.0 %$20 :&#,)%$20 *#&/)".$20 2&'.0
/"4$#2$2=0 A&"7"0 <)$%<)$20 $8$,*%$20 /$0 :&#,)%$20 <)$0 2&'.0
2)27$*."6%$20 /$0 *#&/)"#$0 /$20 +%-4$20 /$0 B$=0 C"0 '0 /+2"('$0 %$0
'&,6#$0 /$0 7!##$!)80 2)#0 %$0 79.+0 /)0 7!##+0 $.0D0 %$0 '&,6#$0 /$0
7!##$!)80(#"2+20E0
D0F0K'00G00K0 D0F0V'0H0VN'00G00VP0 D0F0KN'00G00"P0 D0F0
'0H0VN'0G0"P0H0N'0G0VP0
I.050)'0!).#$0'"4$!)0/$07%!22$0E0D!F0'V00G00N'0G0VPV!0

0
T07,-/-'3,-($!%07$!,3)/&79!&',!7$&!37,9&!(++3'-($!%&!%($$&9!%7!
'&$'!G! /3!$(,-($!%&!>39-3)/&!%3$'! /3!2&'79&!(H!%3$'! /05%-,-($!
%07$&!.(927/&?!+&!'($,!/&'!3%9&''&'!%&'!+&//7/&'!67-!'($,!:9-'&'!
&$! +(2:,&! &,! $($! /&79'! +($,&$7'! %7! 2(2&$,A! T&! .3-,! %&!
2(%-.-&9! /&! +($,&$7! %07$&! +&//7/&! %5'-1$5&! %3$'! /3! .(927/&!
2(%-.-&!/&!+($,&$7!%&!/3!+&//7/&!(H!&',!-2:/3$,5&!/3!.(927/&?!/&!

+($,&$7! %&! +&,,&! +&//7/&! 3::393W,! 3-$'-! .($+,-($! %&'! +($,&$7'!
%&'!+&//7/&'!:95'&$,&'!%3$'!/3!.(927/&A!
M-$'-! /&! ,3)/&79! :&7,?! %3$'! /3! 95'(/7,-($! %&! :9()/82&'?! I,9&!
7,-/-'5! :(79! %5,&92-$&9! /&! :9-=! XXY! %07$&! '59-&! %039,-+/&'!
3''7*&,,-'! 37! 2I2&! ,37=! %&! XZM?! F?F[! :39! &=&2:/&?! &,!
+($,9-)7&9! G! -//7',9&9! /&'! $(,-($'! %&! .($+,-($! &,! %&! >39-3)/&A!
M:98'!3>(-9!$(225!\!U9-=!]X!^!/3!:9&2-89&!+(/($$&?!\!X3=&!^!
/3! %&7=-82&! +(/($$&! &,! \!U9-=! XXY!^! /3! ,9(-'-82&! +(/($$&?!
%3$'! /3! +&//7/&!MV?! ($! &$,9&! /&! :9-=!]X! %07$! 39,-+/&?! %3$'! /3!
+&//7/&!_V! /3! .(927/&! S!MV`F?FC"aa! &,! %3$'! /3! +&//7/&!YV! /3!
.(927/&!SMVb_VA!!

!
!"#$%& ',%-'./"*0%-."A! T3! /&,,9&! $&! 9&:95'&$,&! :/7'! %&'!
$(2)9&'! :39,-+7/-&9'?! 23-'! 37! +($,93-9&! %&'! $(2)9&'!
67&/+($67&'!+(22&!%3$'!/&'!-%&$,-,5'!,&//&'!67&!J0N!!b!6P!S!J!0
b!J6!(H!/0513/-,5!&',!7$->&9'&//&2&$,!>93-&A!c/!&',!-2:(9,3$,!67&!
+&!+393+,89&!%07$->&9'3/-,5!'(-,!2&$,-($$5!'3$'! ,(7,&.(-'! .3-9&!
3::&/! 37=! 673$,-.-+3,&79'?! 23-'! '(7'! %&'! .(92&'! 3++&''-)/&'!
37=! 5/8>&'?! +(22&! \!U(79! ,(7,&'! /&'! >3/&79'! %($$5&'! 37=!
/&,,9&'!!?!6?!J?!($!30J0N!!b!6P!S!J!0b!J6!^A!
1!'20 %$0*#&6%-,$0/)0'&,6#$0/$07!##$!)80(#"2+230 %!0/"4$#2".+0
/$20 ,+.;&/$20 /$0 7!%7)%0 $.0 /$20 :&#,)%$20 *#&/)".$20 !,-'$0 %!0
<)$2."&'0 /$0 %?+<)"4!%$'7$0 /$20 $8*#$22"&'2=0 K$%%$L7"0 *$).LM.#$0
.$2.+$0 2)#0 /$20 4!%$)#20 '),+#"<)$20 !4!'.0 /?M.#$0 *#&)4+$0 $'0
!N!'.0 #$7&)#20 !)0 7!%7)%0 %"..+#!%=0 1!'20 %$20 .#!'2:&#,!."&'20
/?+7#".)#$20 !"'2"0 $::$7.)+$230 %!0 %$..#$0 '0 !7<)"$#.0 %$0 2.!.).0
/?"'/+.$#,"'+$02N,6&%"2!'.0)'0'&,6#$0<)$%7&'<)$=0

0
!"#$%&',%-12--$"A!d5'(7%9&!7$&!5673,-($?!+0&',!,9(7>&9!,(7,&'!
/&'! >3/&79'! 67-?! '7)',-,75&'! G! /0-$+($$7&?! %($$&$,! 7$&!513/-,5!
>93-&A! T3! $(,-($! %&! '(/7,-($! %07$&! 5673,-($?! :(79! I,9&!
+(2:9-'&?! $5+&''-,&! 7$&! 9&2-'&! &$! +37'&! %7! ',3,7,! %7! '-1$&!
%0513/-,5! *7'67&D/G! -$',3//5A! M7! /-&7! %0I,9&! 7,-/-'5! :(79! 5+9-9&!
%&'! 513/-,5'! >93-&'?! +(22&! +05,3-,! /&! +3'! &$! 39-,425,-67&?! -/!
3::393W,!%3$'!%&'!5$($+5'!67-!:&7>&$,!I,9&!9&$%7'!.37=A!Y&,,&!
7,-/-'3,-($! %7! '-1$&! %0513/-,5! 4&79,&! /043)-,7%&! -$',3//5&! &$!
23,4523,-67&'! %&! '(7'D&$,&$%9&! /&! >93-!C! 673$%! ($! 5+9-,! 7$&!
513/-,5?! -/! +($>-&$,! %0&$,&$%9&! \!/0513/-,5! &',! >93-&!^A! T3!
+(2:954&$'-($! %&! +&! 670&',! 7$&! '(/7,-($! %07$&! 5673,-($! &$!
9&+(793$,!G!%&'!,&','!%&! /3!>3/&79!%&!>59-,5!%&! /0513/-,5!&',!7$!
:953/3)/&! G! /03::9&$,-''31&!%&! ,&+4$-67&'!%&! 95'(/7,-($!%07$&!
5673,-($A!
O'0*#&%&'($,$'.050%!02".)!."&'0/)0'&,6#$0/$07!##$!)80(#"2+20
7&'2"2.$0 50*&2$#0 %$0 *#&6%-,$0/$0 %!0/+.$#,"'!."&'0/)0'&,6#$0
/$0 7!##$!)80 2)#0 %$0 79.+0 /)0 7!##+0 *&)#0 <)$0 %$0 '&,6#$0 /$0
7!##$!)80(#"2+202&".0+(!%00*!#0$8$,*%$050PPQ0&)050RS=00
1-20%!07%!22$0/$0T$30%$0.!6%$)#0*$).0M.#$0)."%"2+0*&)#0.$2.$#0/$20
4!%$)#20 $.0 !"'2"0 /+.$#,"'$#0 2"0 )'0 '&,6#$0 $2.0 2&%)."&'0 /?)'$0
+<)!."&'=0 U)%."*%"$#0 %$20 $22!"230 ."#$#0 /$20 "':&#,!."&'20 /$0
*#$,"$#20 $22!"20 *&)#0 $'0 $::$7.)$#0 /$0 '&)4$!)80 $'0 4)$0 /$0
.#&)4$#0 )'0 '&,6#$0 *&)#0 %$<)$%0 %?+(!%".+0 $2.0 4+#":"+$0 $2.0 )'$0
!7."4".+0<)"07&'.#"6)$050/&''$#0/)02$'2050%!0'&."&'0/$02&%)."&'0
/?)'$0 +<)!."&'0 $.0 50 "'2.!%%$#0 )'0 '&)4$!)0 2.!.).0 /)0 2"('$0
/?+(!%".+=0 >$0 #$7&)#20 50 )'$0 /+,!#7;$0 *!#0 $22!"20 $.0
!@)2.$,$'.20 &)0 %?)."%"2!."&'0 /?)'0 .!6%$)#0 *&)#0 .#&)4$#0 /$20
2&%)."&'20 /?)'$0 +<)!."&'0 *#+2$'.$'.0 /$20 %",".$20V'&,6#$0 /$0
.$'.!."4$230 !77$22"6"%".+0 /$20 2&%)."&'230 "'7$#.".)/$0 2)#0
%?$8;!)2."4".+0 /$20 #+2)%.!.2W30 7$0 <)"0 4!0 @)2.":"$#0 %?+.)/$0 /$0
.$7;'"<)$20/$0#+2&%)."&'0V4&"#0%$0X0SW=0

0
!"#$%& '"& 3)*)04/*"A! T3! /&,,9&! 9&:95'&$,&! 7$&! 673$,-,5!
'7::('5&!+($$7&!:39!93::(9,!G!%037,9&'!/&,,9&'!67-!($,!C!
D! '(-,! /&! ',3,7,! %&! >39-3)/&! +(22&! %3$'! /3! %5.-$-,-($! %&! /3!
.($+,-($!/-$53-9&!%&!+(&..-+-&$,!!!%5,&92-$5&!:39!!80! !8!(H!8!
%5'-1$&!/3!>39-3)/&!&,!!07$!$(2)9&0%5,&92-$5!J!!
D! '(-,! /&! ',3,7,! %0-$+($$7&! +(22&! %3$'! /3! %5'-1$3,-($! %07$&!
5673,-($!%7!'&+($%!%&195!G!7$&!-$+($$7&!67-!&',!%&!/3!.(92&!
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!8V! b! 68! b! 7! S! a! (H! 8! %5'-1$&! /0-$+($$7&?! !?! 6?! &,! 70 %&'!
$(2)9&'!%5,&92-$5'?!(7!37!+(//81&!673$%!/0&$'&-1$3$,!:95+-'&!
67&! ,(7,&! 5673,-($! %7! :9&2-&9! %&195! G! 7$&! -$+($$7&! :&7,! '&!
932&$&9!G!7$&!5673,-($!%&!/3!.(92&!!80S!60J!
D! '(-,! /&! ',3,7,! %0-$%5,&92-$5&! +(22&! %3$'! /05$($+-3,-($! %7!
.3-,!67&!,(7,&!&=:9&''-($!%7!:9&2-&9!%&195!:&7,!I,9&!5+9-,&!'(7'!
/3!.(92&!!80b!6A!
M7! +(//81&?! /07,-/-'3,-($! %&! :39328,9&'! &',! :&7! .9567&$,&! &$!
23,4523,-67&?! +&!67-!$0&',!:3'! /&! +3'! &$! '+-&$+&'!:4;'-67&'A!
U39! &=&2:/&! :(79! &=:9-2&9! G! :39,-9! %&! /3! .(927/&! #! S! dc!
/0-$,&$'-,5! &$! .($+,-($! %&! /3! 95'-',3$+&! :(79! 7$&! ,&$'-($!
%($$5&?! /03,,9-)7,-($!%07$&!>3/&79!$7259-67&!G!#!$0-$,&9>-&$,!
6703:98'! ,93$'.(923,-($! %&! /3! .(927/&A!B3$'! +&! ,93>3-/! %&! /3!
.(927/&?!/3!/&,,9&!#!3!3/(9'!/&!',3,7,!%&!:39328,9&A!

!
Y0*#&*&20 /$0 %!0 /+.$#,"'!."&'0 /)0 '&,6#$0 /$0 7!##$!)80 2)#0 %$0
79.+0 /)0 7!##+0 <)!'/0 %$0 '&,6#$0 /$0 7!##$!)80 ;!7;)#+20 $2.0
7&'')30%?$8"2.$'7$0/$02&%)."&'0/+*$'/0/$204!%$)#20!..#"6)+$2050
7$0/$#'"$#0'&,6#$=0O'0*#&%&'($,$'.0507$0*#&6%-,$07&'2"2.$050
/+.$#,"'$#0/$204!%$)#20/)0'&,6#$0D0/$07!##$!)80(#"2+20*&)#0
%$<)$%0 %$0 *#&6%-,$0 !0 )'$0 2&%)."&'30 7$0 <)"0 *$).0 7&'/)"#$0 50
/"27).$#0 *!#0 $8$,*%$0 %?$8"2.$'7$0 /?)'$0 2&%)."&'0 50 %?+<)!."&'0
K'0G0K!S!D0&Z0%!0%$..#$0D0!0!%&#20%$02.!.).0/$0*!#!,-.#$=0

0
U(79! 7$&! 2I2&! &=:9&''-($?! /&! ',3,7,! %&! /3! /&,,9&! >39-&! &$!
.($+,-($! %&! /3! ,e+4&A! M-$'-?! %3$'! /&! :9()/82&! %&! /3!
%5,&92-$3,-($! %7! $(2)9&! %&! +399&37=! 19-'5'! &$! .($+,-($! %7!
$(2)9&!%&!+399&37=!'79!/&!+@,5!%7!+3995!C!
D! /3! /&,,9&!3! /&!',3,7,!%&!>39-3)/&! /(9'67&!%3$'! /3!.(927/&!D0F0
KN'0G0"P?!'!&',!9&2:/3+5&!:39!7$&!>3/&79!$7259-67&!J!
D! /3! /&,,9&! 3! /&! ',3,7,! %0-$%5,&92-$5&! /(9'670-/! '031-,! :39!
&=&2:/&!%&!:9(7>&9!/0567->3/&$+&!%&'!&=:9&''-($'!KN'0G!"P0&,!
K'!G0K!J!
D!/3!/&,,9&!3!/&!',3,7,!%0-$+($$7&!/(9'670-/!'031-,!%&!%5,&92-$&9!
/&!$(2)9&!%&!+399&37=!'79!/&!+@,5!%7!+3995!673$%!/&!$(2)9&!%&!
+399&37=! 19-'5'! &',! +($$7?! +0&',! /&! +3'! %3$'! /3! 95'(/7,-($! %&!
/05673,-($!KN'0G!"P!S!""VA!!
M7!+(79'!%&!/3!95'(/7,-($!%07$!:9()/82&?!/&!',3,7,!%&!/3!/&,,9&!
5>(/7&A! M-$'-! %3$'! /3! 95'(/7,-($! %&! KN'0 G! "P! S! ""V?! /&!
9&2:/3+&2&$,!%&!+&,,&!5673,-($!:39!/05673,-($!567->3/&$,&!K'!
f! K! S""V?! $5+&''-,&! %0(:59&9! /3! ,93$'.(923,-($! %05+9-,79&! %&!
KN'0G!"P0&$!K'! f!KA!B3$'!+&,,&! ,93$'.(923,-($?! /&! ',3,7,!%&! /3!
/&,,9&! '! &',! :3''5! %&! .3g($! ,&2:(93-9&! %&! +&/7-! %0-$+($$7&!
670&//&!3>3-,!%3$'!/05673,-($!G!+&/7-!%0-$%5,&92-$5&A!
T&'!%5'-1$3,-($'!%&'!%-..59&$,'!',3,7,'!%&!/3!/&,,9&!:95'&$,5'!-+-!
'($,! G! %&',-$3,-($! %&! /0&$'&-1$3$,A! h-! +&! >(+3)7/3-9&! $&! %(-,!
:3'! I,9&! 7$! &$*&7! %0&$'&-1$&2&$,?! -/! &',! &''&$,-&/! 67&! /&'!
5/8>&'!'3+4&$,!%-',-$17&9!&$!'-,73,-($!/&'!9@/&'!%-..59&$,'!*(75'!
:39!/&'!/&,,9&'A!!
!
2.! Les différents statuts du signe « = » 
T&! '-1$&! \!S!^! &',! -$,9(%7-,! ,98'! ,@,! G! /05+(/&! :9-23-9&! &,?! 37!
+(79'!%&!/3!'+(/39-,5?!-/!&',!7,-/-'5!3>&+!:/7'-&79'!'-1$-.-+3,-($'!
67-!'($,!939&2&$,!&=:/-+-,5&'!3>&+!/&'!5/8>&'A!

!
5&#,.12#"&.#.0"-/)%*"&&
D!T&! '-1$&!\!S!^! &',! /&! :/7'! '(7>&$,! 7,-/-'5! :(79! 3$$($+&9!7$!
95'7/,3,?!+(22&!:39!&=&2:/&!%3$'!i!b!"L!S!V"A!T&!'-1$&!\!S!^!
&',! 3/(9'! /7! +(22&! '-1$-.-3$,! \!g3! %($$&!^?! \!g3! .3-,!^?! &,! -/!
3::393W,!+(22&!5,3$,!(9-&$,5!\!137+4&D%9(-,&!^A!B&'!5+9-,79&'!
+(22&!V?L!b!L?i!S!E?"!G!"?F!S!K?E?0:9(%7-,&'!G!/0(++3'-($!%&!/3!
95'(/7,-($! %07$! :9()/82&?! ,52(-1$&$,! %&! +&,,&! +($+&:,-($A!
Y&,,&! '-1$-.-+3,-($! +(99&':($%! G! +&//&! %&! /3! ,(7+4&! jSk! %&'!
+3/+7/3,9-+&'!(9%-$3-9&'A!
D! T&! '-1$&! \!S!^! &',! &$+(9&! 7,-/-'5! :(79! +(227$-67&9! /3!
%5+(2:('-,-($! %07$! $(2)9&A! Y0&',! /&! +3'! /(9'67&! /05/8>&!
%5+(2:('&!7$!$(2)9&!'(7'!.(92&!%&!:9(%7-,!NLE!S!K!!!lP!(7?!
:/7'! .9567&22&$,! /(9'670-/! %5+(2:('&! 7$! $(2)9&?! &$,-&9! (7!
%5+-23/?!'7->3$,!/&'!:7-''3$+&'!%&!/3!)3'&!%3$'!$(,9&!';',82&!
%&!$72593,-($!%5+-23/&A!M-$'-!/0513/-,5!VLaK!S!V!!!"aaa!b!L!!!

"aa!b!K!,93%7-,!67&!VLaK!+0&',!%&7=!2-//-&9'?!L!+&$,3-$&'!&,!K!

7$-,5'A!B&!2I2&! /0513/-,5! V?mL!S! ! V!b! m!!!
"a
"
!b!L!!!

"aa
"
!

,93%7-,!67&!V?mL!+0&',!V!7$-,5'?!m!%-=-82&'!&,!L!+&$,-82&'A!!
D! R$.-$?! 23-'! :/7'! 939&2&$,?! /&! '-1$&! \!S!^! &',! 7,-/-'5! :(79!
'-1$-.-&9! 67&! %&7=! 5+9-,79&'! 9&:95'&$,&$,! 7$! 2I2&! $(2)9&A!

M-$'-?! /(9'67&! /&'! 5/8>&'! ($,! G! :/3+&9! /&! $(2)9&!
K
m '79! 7$&!

%&2-D%9(-,&! 193%75&! &$! 6739,'?! -/'! :&7>&$,! >(-9!
K
m ! +(22&!

5,3$,! 673,9&! 6739,'! :/7'! ,9(-'! 6739,'?! +0&',DGD%-9&! 7$&! 7$-,5! &,!
,9(-'! 6739,'?! (7! &$+(9&! +(22&! 5,3$,! 47-,! 6739,'! 2(-$'! 7$!
6739,?! +0&',DGD%-9&! %&7=! 7$-,5'!2(-$'! 7$! 6739,?! &,! 5+9-9&! "! b!

K
L
S! V! G

K
"
A! T&! '-1$&! %0513/-,5! &=:9-2&! 3/(9'! 7$&! 9&/3,-($!

';25,9-67&!&,!,93$'-,->&A!!
!

5$&12##46"&
D!T0&2:/(-!%7!'-1$&!\!S!^!+(22&!';2)(/&!&=:9-23$,!670($!3!
3..3-9&! G! %&7=! &=:9&''-($'! %07$! 2I2&! ()*&,! 23,4523,-67&!
%&>-&$,!:95%(2-$3$,?!$(,322&$,!:(79!/&'!&=:9&''-($'!

/-,,593/&'?!+(22&!:39!&=&2:/&!!!b!
!!00
6 ! !
V

S
!!00
!"6
V
A!

D! T&! '-1$&! \!S!^! &',! 513/&2&$,! 7,-/-'5! :(79! ,93%7-9&! 7$&!
-%&$,-,5A! c/! '-1$-.-&! 3/(9'! 67&! 67&//&'! 67&! '(-&$,! /&'! >3/&79'!
3,,9-)75&'! 37=! /&,,9&'?! /&'! >3/&79'! \!9&,(79$5&'!^! :39! /&'! %&7=!
&=:9&''-($'! .-1793$,! %&! :39,! &,! %037,9&! %7! '-1$&! \!S!^! '($,!
513/&'A! c/! 9&$%! +(2:,&! %&! /07$->&9'3/-,5! %07$! 5$($+5! +(22&!
:39!&=&2:/&0J0N!0b!6P!S!J!!b0J6A!
D!T&!'-1$&!\!S!^!3+67-&9,!&$+(9&!7$!37,9&!',3,7,!%3$'!/05+9-,79&!
%07$&!5673,-($A!M7! /-&7!%0I,9&!7,-/-'5!:(79!5+9-9&!%&'!513/-,5'!
>93-&'?! -/!3::393W,!%3$'!%&'!5$($+5'!%($,!($!'&!%&23$%&!'0-/'!
:&7>&$,! I,9&! 9&$%7'! >93-'A! R$! '7)',-,73$,! G! /0-$+($$7&! 7$&!
>3/&79!$7259-67&?!($!(),-&$,!7$&!513/-,5!67-!&',!(7!)-&$!>93-&!
(7!)-&$!.37''&A!T&!)7,!%&!/3!95'(/7,-($!&',!%&!,9(7>&9!,(7,&'!/&'!
>3/&79'!67-!'7)',-,75&'!G!/0-$+($$7&!%($$&$,!7$&!513/-,5!>93-&A!
Y&,!7'31&!%7!'-1$&!\!S!^!3::393W,!&$!97:,79&!3>&+!/07,-/-'3,-($!
67-!&$!5,3-,!.3-,&!*7'67&!/G!&,!67-!'(7'D&$,&$%3-,!/&!>93-A!
D! R$.-$?! /&! '-1$&! \!S!^! &',! 7,-/-'5! +(22&! ';2)(/&!
%03..&+,3,-($?!+(22&!:39!&=&2:/&!/(9'67&!670($!'&!:9(:('&!%&!
+3/+7/&9!!0b!V6!:(79!!!S!"?L!&,!6!S!a?mA!!
&
3.! Formules et introduction des lettres 
T3!:9(%7+,-($!%07$&!.(927/&!3::393W,!+(22&!7$&!95:($'&!G!/3!
67&',-($! %&! /3! %&'+9-:,-($! 15$593/&! %07$&! '-,73,-($! .3-'3$,!
-$,&9>&$-9!%&'!>3/&79'!$7259-67&'!:39,-+7/-89&'!&,! /07,-/-'3,-($!
%&!/&,,9&'!:&92&,!%&!95'(7%9&!/&!:9()/82&!%&!/3!%5'-1$3,-($!%&'!
>39-3)/&'!&$!*&7!%3$'!/3!'-,73,-($A!!!
T&! ,93>3-/! '79! /&'! .(927/&'?! :9&2-89&! 9&$+($,9&! 3>&+! /&'!
&=:9&''-($'!3/15)9-67&'?! &',! /0(++3'-($!%&!2&,,9&! /03++&$,! '79!
+&'! &=:9&''-($'! &,! %&! /&'! \!%52;',-.-&9!^A! R//&'! 3::393-''&$,!
3/(9'! +(22&! /3! ,93%7+,-($! %&'! 25,4(%&'! %&! +3/+7/! 2-'&'! &$!
n7>9&! :39! /&'! 5/8>&'A! M-$'-?! %3$'! /0&=&2:/&! %&'! +399&37=!
19-'5'!'79!/&!:(79,(79!%7!+3995?!%-..59&$,&'!25,4(%&'!%&!+3/+7/!
&=-',&$,!C!
D! %5+(7:31&! %7! +($,(79! 19-'5! &$! 673,9&! )3$%&'! %($,! /3!
/($17&79! %&! +43+7$&! %0&//&! &',! 513/&! 37! $(2)9&! %&! +399&37=!
'79!/&!+@,5!%7!+3995!2(-$'!7$?!67-!+($%7-,!G!/0&=:9&''-($!KN'0G!
"P!J0
D! %5+(7:31&! %7! +($,(79! 19-'5! &$! 673,9&! )3$%&'! %($,! /3!
/($17&79! %&! +43+7$&! %0&//&! &',! 513/&! 37! $(2)9&! %&! +399&37=!
'79! /&! +@,5! %7! +3995! 23-'! 3/(9'?! +4367&! +399&37! %&! +(-$! &',!
+(2:,3)-/-'5!%&7=! .(-'A!Y&,,&!25,4(%&!+($%7-,!G! /0&=:9&''-($!
K'0f!K!J0
D!3-9&!%07$&!'79.3+&!>7&!+(22&!/3!%-..59&$+&!%&!%&7=!'79.3+&'!
+3995&'?!/07$&!%&!+@,5!'!&,!/037,9&!%&!+@,5!'0f!V?!67-!+($%7-,!G!
/0&=:9&''-($!'V0G0N'0f!VPVA0
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c/!;!3!)-&$!%&'!.3g($'!%&!%5'-1$&9!/&!$(2)9&!%&!+399&37=!'79!/&!
+@,5!C!:39!7$!';2)(/&?!:39!7$&!/&,,9&O!T&!+4(-=!%&!9&+(79-9!G!
7$&! /&,,9&! &',! /&! .97-,! %07$&! +($>&$,-($A! B3$'! /3! +/3''&?!
/07,-/-'3,-($!:39! /&'!5/8>&'!%&! /&,,9&'!%-..59&$,&'!:(79!%5'-1$&9!
7$&! 2I2&! >39-3)/&! &',! 7$! :(-$,! %03::7-! -2:(9,3$,! :(79!
2($,9&9! 67&! /&! +4(-=! %&'! /&,,9&'! $03! :3'! %0-$./7&$+&! '79! /3!
'(/7,-($!%7!:9()/82&A!
T05/3)(93,-($! %07$&! 25,4(%&! %&! +3/+7/! :953/3)/&! G! /3!
:9(%7+,-($! %07$&! .(927/&! 9&:95'&$,&! 7$&! 5+($(2-&! 67-! 5>-,&!
%03>(-9! G! 9&:&$'&9! /&! :9()/82&! G! +4367&! $(7>&//&! >3/&79!
3,,9-)75&!G!/3!>39-3)/&A!#$&!.(-'!/3!.(927/&!:9(%7-,&?!-/!&',!7,-/&!
%&! /3! .3-9&! \!.($+,-($$&9!^! :(79! %-..59&$,&'! >3/&79'! :(79! &$!
.3-9&!:&9+&>(-9!/&!+393+,89&!5+($(2-67&A!

!
U(79! /&'! 5/8>&'! 67-! '0(9-&$,&9($,! >&9'! /0&$'&-1$&2&$,!
:9(.&''-($$&/?! /3! .9567&$,3,-($! %7! +3/+7/! /-,,593/! '&! .&93! :(79!
7$&! )($$&! :39,! G! ,93>&9'! /07,-/-'3,-($! %&! .(927/&'A! T&! ,93>3-/!
'79!/&'!.(927/&'?!670-/!'031-''&!%0&$!&=:/(-,&9!(7!%0&$!:9(%7-9&?!
:&92&,! ,98'! ,@,! 37! +(//81&! 7$! :9&2-&9! +($,3+,! 3>&+! %&'!
&=:9&''-($'!/-,,593/&'?!'3$'!67&!/&'!5/8>&'!'(-&$,!+($.9($,5'!37=!
%-..-+7/,5'!':5+-.-67&'!%&!/3!%5239+4&!3/15)9-67&!2&$,-($$5&'!
37! :393193:4&! LA! B&'! '-,73,-($'! +(22&! ! /0&=:9&''-($! %7!
$(2)9&!%&!'(22&,'?!%7!$(2)9&!%039I,&'!(7!&$+(9&!%7!$(2)9&!
%&!.3+&'!%07$!:9-'2&!%9(-,!&$!.($+,-($!%7!$(2)9&!%&!'(22&,'!
%7!:(/;1($&!%&!)3'&?!'($,!.3+-/&2&$,!3++&''-)/&'A!M:98'!3>(-9!
95'(/7! /&! :9()/82&! :(79! 67&/67&'! :9-'2&'! :39,-+7/-&9'! :(79!
/&'67&/'!/&!9&+(79'!37!'(/-%&!:&92&,!%&!>3/-%&9!/&'!95:($'&'?!/&'!
5/8>&'! :&7>&$,! I,9&! +($.9($,5'! 37! :9()/82&! %&! /05/3)(93,-($!
%07$&!25,4(%&!%&!+3/+7/!:(79!$0-2:(9,&!67&/!:9-'2&!%9(-,! &,!
%&!/3!:9(%7+,-($!%&!/3!.(927/&!67-!/7-!+(99&':($%A!!

!
M! /0(++3'-($! %&! /3! 95'(/7,-($! %&! :9()/82&'?! /&'! 5/8>&'! '($,!
+($%7-,'!G!23$-:7/&9!%&'!.(927/&'"!&,!3-$'-!G!.3-9&!.($+,-($$&9!
/&!+3/+7/!/-,,593/!:(79!C!
D! +3/+7/&9! 7$&! >3/&79! 673$%! /&'! 37,9&'! '($,! +($$7&'?! +(22&!
:39! &=&2:/&! &$! '+-&$+&'! :4;'-67&'?! /3! %5,&92-$3,-($! %&! /3!
>3/&79!%&!c!G!:39,-9!%&!/3!.(927/&!U!S!#c!673$%!/&'!>3/&79'!%&!U!
&,!#!'($,!+($$7&'!(7!)-&$!&$+(9&!%&!40G!:39,-9!%&!/3!.(927/&0R+!
S!
V
" ,4V!673$%!/&'!>3/&79'!%&!R+!&,!,0'($,!+($$7&'A!

D!:3''&9!%07$&!513/-,5!G!7$&!37,9&?!+(22&!:39!&=&2:/&!%&!/0S0

4.!G!40F0
00
/
.
0J!

D! :9(7>&9! /0567->3/&$+&! %&! %&7=! (7! :/7'-&79'! &=:9&''-($'!
+(22&! %3$'! /&! +3'! :39! &=&2:/&! %&! /3! %5,&92-$3,-($! %7!
\!2-/-&7!%&!%&7=!$(2)9&'!^!!!!&,!6!C!!!b!

!!00
6 ! !
V
!&,A0

V
6! " !

!
78! 9.:2#$/%2-&)#6.+*%;$"&',$-&3*2+#40"&&
M!/05+(/&!5/52&$,3-9&?!/05/8>&!$0(:89&!67&!'79!%&'!$(2)9&'!(7!
%&'! 193$%&79'! &$! 2&,,3$,! &$! n7>9&! 7$! 93-'($$&2&$,!
39-,425,-67&!%3$'!/&67&/!-/!:9(19&''&!%7!+($$7!>&9'!/0-$+($$7!
&,!(H!+4367&!5,3:&!:&7,!I,9&!+($,9@/5&!&$!95.59&$+&!37!+($,&=,&!
%&! /3! '-,73,-($A! T3! /3$17&! $3,79&//&! ;! &',! /&! '7::(9,! %7!
93-'($$&2&$,!&,!/05+9-,!&',!:9-$+-:3/&2&$,!7,-/-'5!:(79!&..&+,7&9!
/&'!+3/+7/'?!9&$%9&!+(2:,&!%7!93-'($$&2&$,!7,-/-'5!&,!&=:9-2&9!
%&'!95:($'&'A!Y0&',!%3$'!+&!+($,&=,&!67&!/&!'-1$&!%0513/-,5!&',!
/&! :/7'! '(7>&$,! 7,-/-'5! +(22&! -$%-+3,&79! %07$! +3/+7/! G!
&..&+,7&9?!+&!67-!/7-!+($.89&!7$&!(9-&$,3,-($!137+4&!D!%9(-,&?!/&'!
95'7/,3,'! %&>3$,! I,9&! &=:9-25'! '(7'! .(92&! +3$($-67&! 95%7-,&?!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!T&'! '-,73,-($'!%&! /3!>-&!67(,-%-&$$&!(7!&$+(9&! &2:97$,5&'!

37=!37,9&'!%-'+-:/-$&'?!.($,!939&2&$,!-$,&9>&$-9!7$&!'&7/&!>39-3)/&!C!c!S!
Nd!!" #$%&%'(" )" *%'&+$+,! !0oP! +3/+7/! %&! /0-2:@,! :(79! 7$&! ,93$+4&!
%0-2:('-,-($!%($$5&?!#!S!dc! &$! '+-&$+&'! :4;'-67&'?!Z!S!T!!" /!!"4?!
3/(9'!67&!/&'!+(2:5,&$+&'!>-'5&'!&$!+3/+7/!/-,,593/!37!,&92&!%7!+(//81&!
:(9,&$,! :(79! /0&''&$,-&/! '79! %&'! &=:9&''-($'! (H! -$,&9>-&$,! 7$&! '&7/&!
/&,,9&A!#$!,93>3-/!'79!/&'!.(927/&'!67-!.($,!)-&$!'(7>&$,!-$,&9>&$-9!:/7'!
%07$&!>39-3)/&!:&92&,!%05>-,&9!+&,,&!>-'-($!95%7+,9-+&!%7!+3/+7/!/-,,593/A!!
!

3-$'-!/0&=:9&''-($!K!b!i!$&!'3793-,!.-179&9!+(22&!95:($'&!G!V!
b!V!b!F!b!L?! /&!+3/+7/!5,3$,!+($'-%595!+(22&! -$3+4&>5A!X3$,!
67&!'7)'-',&!7$!';2)(/&!(:593,(-9&?!/&!,93>3-/!$0&',!:3'!3+4&>5A!
X(7,&.(-'?! -/! 399->&!&$!39-,425,-67&!6707$!5/8>&!'(-,! 32&$5!G!
9&2:/3+&9! 7$! $(2)9&! :39! 7$&! 5+9-,79&! %&! +&! $(2)9&! (H!
-$,&9>-&$,! 7$&! (:593,-($! &,! %3$'! +&! +3'! G! 7,-/-'&9! /&! '-1$&!
%0513/-,5!+(22&!';2)(/&!%0567->3/&$+&A!!
B3$'!7$&!95'(/7,-($!3/15)9-67&?!/3!%5239+4&!&',!-$>&9'5&A!T&'!
673$,-,5'! -$+($$7&'! '($,! %5'-1$5&'! :39! %&'! /&,,9&'! &,! /&'!
9&/3,-($'!&$,9&!+($$7!&,!-$+($$7!'($,!5,3)/-&'!3>3$,!%0&$131&9!
/&'!+3/+7/'!67-!+($%7-9($,!37!95'7/,3,A!T&'!+3/+7/'!'0&..&+,7&$,!
'79! /&'! /&,,9&'!N9&:95'&$,3$,! /&'!673$,-,5'! -$+($$7&'P!37!2I2&!
,-,9&!67&!'79!/&'!$(2)9&'!67-!&=:9-2&$,!/&'!673$,-,5'!+($$7&'A!
c/'!+($'-',&$,!&$!%&'!,93$'.(923,-($'!%05+9-,79&!/51-,-25&'?!$($!
:/7'! &$! 95.59&$+&! G! /3! '-,73,-($! ,93-,5&?! 23-'! :39! %&'! 981/&'!
.(92&//&'A!!
Y"'2"30 /!'20 %$0 7!20 /$0 %!0 /+.$#,"'!."&'0 /)0 [0,"%"$)0 /$0 /$)80
'&,6#$20\00 !0 $.0 60 <)!'/0 !0 $.0 60 2&'.0 *&2".":20 $.0 60p0 !30 2"0 %$20
+%-4$20*$)4$'.0/&''$#02$'20!)80/$)80$8*#$22"&'20!0H0

!0
6 ! !
V
0$.0

V
6! " 0 $'0 #$7&)#!'.0 50 )'$0 "'.$#*#+.!."&'0 (+&,+.#"<)$0 !)0

,&N$'0/?)'$0/#&".$0(#!/)+$30%$20.#!".$,$'.20$::$7.)+2050*!#."#0
/$0!0H0

!0
6 ! !
V
0*&)#0$'0,&'.#$#0%?+<)"4!%$'7$0!4$70

V
6! " 02&'.0

/"::"7"%$,$'.0"'.$#*#+.!6%$202)#0%!0/#&".$0(#!/)+$=!!
!

B3$'!7$&!95'(/7,-($!3/15)9-67&?!/0&=5+7,-($!&,!/&!+($,9@/&!%&'!
+3/+7/'! $5+&''-,&$,! 67&! '(-&$,! 23W,9-'5&'! /3! ',97+,79&! %&'!
&=:9&''-($'! /-,,593/&'!N'(22&?!:9(%7-,?!67(,-&$,P!3-$'-!67&! /&'!
981/&'! %&! ,93-,&2&$,! '79! +&//&'D+-A! U39! 3-//&79'?! /&! '-1$&!
%0513/-,5!%(-,!I,9&!:&9g7!+(22&!7$&!9&/3,-($!';25,9-67&A!
T3! %5239+4&! 3/15)9-67&! $5+&''-,&! 3-$'-! 7$&! 9&2-'&! &$! +37'&!
:9(.($%&! %&'! ',93,51-&'! %&! 95'(/7,-($! 3$,59-&79&'! &,! %&! /3!
'-1$-.-+3,-($!%7! '-1$&!\!S!^A!T&!:3''31&!%7!+3/+7/!$7259-67&!
37! +3/+7/! 3/15)9-67&! +($',-,7&! 7$&! >59-,3)/&! 97:,79&! 67&!
/0&$'&-1$3$,! %(-,! 9&$%9&! >-'-)/&! G! /05/8>&A! Y*#-20 <)?)'0
*#&6%-,$0!0+.+0#+2&%)0*!#0)'$0/+,!#7;$0!%(+6#"<)$30)'0#$.&)#0
2)#0 %!0 ,+.;&/$0 /$0 #+2&%)."&'0 *$#,$.0 /?$'0 /+(!($#0 %$20
2*+7":"7".+20 *!#0 #!**&#.0 50 )'$0 /+,!#7;$0 !#".;,+."<)$0 E0
/+2"('!."&'0 /$0 <)!'.".+20 &)0 /$0 ,$2)#$20 "'7&'')$20 *!#0 /$20
%$..#$230 7!%7)%0 2)#0 %$20 %$..#$20 7&,,$0 2"0 $%%$20 /+2"('!"$'.0 /$20
<)!'.".+20 &)0 /$20,$2)#$20 7&'')$230 +7#".)#$0 /?)'$0 +(!%".+0 &)0
/?)'$0 "'+(!%".+0 *&)#0 %$2<)$%%$20 %!0 2)".$0 /)0 .#!4!"%0 7&'2"2.$0 50
/+.$#,"'$#0 %$20 4!%$)#20 50 !..#"6)$#0 !)80 %$..#$20 *&)#0 <)?$%%$20
2&"$'.04#!"$2]0
Y($'-%59($'!/&'!%&7=!'-,73,-($'!'7->3$,&'!C!
P=0*$'2$0)'0'&,6#$30@$0%$0,)%."*%"$0*!#0^=0Y)00#+2)%.!.0&6.$')0
@$0 #$.#!'7;$0 PQ30 @?&6."$'20 !%&#20 R3T=0 _)$%0 $2.0 %$0 '&,6#$0
*$'2+0`0
Q=0Y%"7$0 $.0a$#.#!'/0/"2*&2$'.0 7;!7)'0/?)'$0 7!%7)%!.#"7$=0 b%20
!::"7;$'.0)'0,M,$0'&,6#$02)#0%$)#07!%7)%!.#"7$=0
Y%"7$0 ,)%."*%"$0 %$0 '&,6#$0 !::"7;+0 *!#0 ^30 *)"20 !@&).$0 S0 !)0
#+2)%.!.0&6.$')=0
a$#.#!'/30%)"30,)%."*%"$0%$0'&,6#$0!::"7;+0*!#0Q30*)"20!@&).$0R0
!)0#+2)%.!.0&6.$')=0
_)!'/0 "%20 &'.0 .$#,"'+30 "%20 2?!*$#c&"4$'.0 <)$0 %$)#20
7!%7)%!.#"7$20 !::"7;$'.0 $8!7.$,$'.0 %$0 ,M,$0 #+2)%.!.=0 _)$%0
'&,6#$0&'.L"%20!::"7;+0!)0/+*!#.0`0
1!'20 %!0 *#$,"-#$0 2".)!."&'30 )'0 #!"2&''$,$'.0 !#".;,+."<)$0
)."%"2!'.0 %!0 #+4$#2"6"%".+0 /$0 %?!7."&'0 7&'/)".0 ",,+/"!.$,$'.0 50
%!0 2&%)."&'0E0 $'0!@&).!'.0PQ050R3T30 %?+%-4$0&6."$'.0 %$0 .#"*%$0/)0
'&,6#$0*$'2+=0 b%0 %)"0 2)::".0 !%&#20/$0/"4"2$#0 %$0 #+2)%.!.0 &6.$')0
*!#0^=0>$0#!"2&''$,$'.07;$,"'$0/)07&'')04$#20%?"'7&'')=0
1!'20%!02$7&'/$02".)!."&'307$07;$,"'$,$'.0'?$2.0*%)20*&22"6%$=0
>?+%-4$0 4!0 /$4&"#0 $8*%"7".$#0 %$0 7!%7)%0 $::$7.)+0 *!#0 7;!<)$0
$':!'.0 50 *!#."#0 /)0 '&,6#$0 !::"7;+0 !)0 /+*!#.0 2)#0 %!0
7!%7)%!.#"7$=0d&)#07$%!30 "%0 4!0 %)"0 :!%%&"#0/+2"('$#07$0'&,6#$0e0
$'0 ,!.;+,!."<)$20 "%0 &',0 /?)2!($0 /$0 #$7&)#"#0 50 )'$0 %$..#$=0
>?+%-4$0*#&/)".0!"'2"0)'$0+<)!."&'0E0^80b!K!F0Q80b!m=0d&)#0$'0
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.#&)4$#0 %!0 2&%)."&'30 "%0 4!0 2&".0 *#&7+/$#0 *!#0 $22!"20 2)77$22":20
7!#0 %!0 2&%)."&'0 $2.0 "7"0 :!7"%$,$'.0 !77$22"6%$30 2&".0 #$,*%!7$#0
%?+<)!."&'0 *!#0 )'$0 +<)!."&'0 +<)"4!%$'.$0 *%)20 2",*%$0 50
#+2&)/#$0$'0)."%"2!'.0%$20#-(%$20"'2.".)."&''!%"2+$20%"!'.0+(!%".+0
$.0&*+#!."&'20$.0$'0&*+#!'.02)#0/$20$8*#$22"&'20/+2"('!'.0/$20
[0<)!'.".+20\0 "'7&'')$2=0 C)#0 7$20 /$)80 *&"'.230 "%0 2?!(".0 /?)'$0
#)*.)#$0 !4$70 2!0 *#!."<)$0 !'.+#"$)#$0 <)?"%0 '$0 :!).0 *!20
,"'","2$#=0

0
X9(:! '(7>&$,?! /&'! &=&2:/&'! :9(:('5'! :(79! -$,9(%7-9&! /3!2-'&!
&$!5673,-($!'&!9328$&$,!G!7$&!5673,-($!%&!/3!.(92&!!8!b!6!S!7!
&,! :&7>&$,! I,9&! 95'(/7'! :39! /039-,425,-67&VA! q($,9&9! /&!
.($+,-($$&2&$,! %&! /3! %5239+4&! 3/15)9-67&! '79! +&! ,;:&! %&!
:9()/82&'!$&!:&92&,!:3'!G!/05/8>&!%0&$!:&9+&>(-9!/3!:7-''3$+&!
&,!/0-$,59I,A!U(79!3-%&9!/&'!5/8>&'!G!3++&:,&9!7$&!37,9&!3::9(+4&!
67039-,425,-67&!%&!/3!95'(/7,-($!%&!:9()/82&'?!-/!&',!$5+&''3-9&!
%&! /&'!+($.9($,&9!G!%&'!%-..-+7/,5'!67-! 95>8/&$,! /&'! /-2-,&'!%&'!
:9(+5%79&'!%($,!-/'!%-':('&$,A!M-$'-?!:9(:('&9!7$!:9()/82&!(H!
/0-$+($$7&! 3::393W,! %3$'! /&'! %&7=! 2&2)9&'! %&! /05673,-($?!
+(22&!%3$'! /0&=&2:/&!%0\!M/-+&! &,!_&9,93$%!^!67-! +($%7-,! G!
7$&! 5673,-($! %&! /3! .(92&! !80b! 60 F0 780b! /30 :&92&,! %3$'! 7$!
:9&2-&9!,&2:'?!%&!2&,,9&!&$!(&7>9&!%&'!:9(+5%79&'!:39!&''3-'!
&,! 3*7',&2&$,'A! R$! .3-'3$,! >39-&9! /&'! $(2)9&'! !30 630 70 &,0 /30
/0(),&$,-($!%&! /3! '(/7,-($!:39! +&,,&!%5239+4&!%&>-&$,!%&!:/7'!
&$!:/7'!%-..-+-/&!>(-9&!-2:(''-)/&A!M-$'-!C!!
U(79!3!S!L?060S!K?!70S!V!&,!/0S!m?!/3!'(/7,-($!NLP!&',!.3+-/&2&$,!
3++&''-)/&!&$!:9(+5%3$,!:39!&''3-'!&,!3*7',&2&$,'A!
U(79!3!S!m?060S!L?!70S!V!&,!/0S!"F?!/3!'(/7,-($!NV?KP!&',!&$+(9&!
3++&''-)/&! &$! :9(+5%3$,! :39! &''3-'! &,! 3*7',&2&$,'?! 23-'! :/7'!
%-..-+-/&2&$,A!
U(79! 3! S! VE?0 60 S! VV?! 70 S! E! &,! /0 S! "Kl?! /3! 9&+4&9+4&! \!G! /3!
23-$!^!%&!/3!'(/7,-($!NE?LFP?!:39!&''3-'!&,!3*7',&2&$,'?!%&>-&$,!
:9()/523,-67&A! R//&! &',! :(''-)/&! G! /03-%&! %07$! ,3)/&79! G!
+($%-,-($!,(7,&.(-'!%&!)-&$!159&9!/&'!&''3-'A!

U(79! 3! S! ""?0 60 S! F?! 70 S! K! &,! /0 S! l?! /3! '(/7,-($! N
m
K
P! &',!

673'-2&$,! -$3++&''-)/&! \!G! /3! 23-$!^! &,! /07,-/-'3,-($! %07$!
,3)/&79!:&92&,!,(7,!37!:/7'!%0&$!%($$&9!7$&!>3/&79!3::9(+45&A!!
M>3$,! 67&! /&'! 5/8>&'! %-':('&$,! %&! ,&+4$-67&'! %&! 95'(/7,-($!
%07$&!5673,-($!%7!:9&2-&9!%&195!G!7$&!-$+($$7&?!/3!9&+4&9+4&!
%&! /3! '(/7,-($! G! +&! :9()/82&! :&7,! 3>3$,31&7'&2&$,! I,9&!
&..&+,75&! G! /03-%&! %07$! ,3)/&79! &$! +(2:393$,! /&'! 95'7/,3,'!
+3/+7/5'!:(79!/&'!&=:9&''-($'!3/15)9-67&'!.-1793$,!%3$'!+4367&!
2&2)9&! %&! /05673,-($! :(79! 7$&! 2I2&! >3/&79! 3,,9-)75&! G! /3!
>39-3)/&A! #$! &=&2:/&! &',! %5>&/(::5! &$! 3$$&=&A! Y&! ,;:&!
%03+,->-,5! :&7,! I,9&! +($%7-,! &$! +/3''&! %&! K&! (7! %&! L&! '79! %&'!
5673,-($'!%&!%&195!67&/+($67&!67&!/&'!5/8>&'!379($,!(),&$7&'!
G!/3!'7-,&!%&!/3!2-'&!&$!5673,-($!%07$!:9()/82&A!

!
T3!95'(/7,-($!3/15)9-67&!%07$!:9()/82&!'&!+393+,59-'&!:39!C!!
D!7$&!:43'&!%&!2-'&!&$!5673,-($!67-!$5+&''-,&!%&!9&:59&9!7$&!
193$%&79! 67-! >3! :(7>(-9! '0&=:9-2&9! %&! %&7=! .3g($'!
%-..59&$,&'A! B3$'! /0&=&2:/&! %0\!M/-+&! &,! _&9,93$%!^?! +&,,&!
193$%&79! &',! /&! $(2)9&! 670(),-&$$&$,! M/-+&! &,! _&9,93$%! '79!
/&79! +3/+7/3,9-+&! 37! ,&92&!%7!+3/+7/A!M!:9(:('!%7!$(2)9&!%&!
+399&37=!19-'5'!'79! /&!:(79,(79!%7!+3995?!\!X9(7>&9!/&!$(2)9&!
%&! +399&37=! '79! /&! +@,5!%7! +3995! :(79! 67&! /&! $(2)9&! %&!
+399&37=! 19-'5'! '(-,! 513/! G! ""V!^! $5+&''-,&! %0&=:9-2&9! /&!
$(2)9&!%&!+399&37=!19-'5'!'(7'!'3!.(92&!$7259-67&!""V!3-$'-!
67&! '(7'! /3! .(92&! %07$&! &=:9&''-($! 3/15)9-67&! .3-'3$,!
-$,&9>&$-9! /&! $(2)9&! '! %&! +399&37=! '79! /&! +@,5!%7! +3995A! T&!
,93-,&2&$,! %&! /05$($+5! $5+&''-,&! /&! 9&':&+,! %&'! 981/&'!
%05+9-,79&!23,4523,-67&A!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
V!T&!:9(19322&!%&!+3/+7/!NY.A!:393193:4&!FP!67&!,93%7-,!/0&=:9&''-($!
!8! b! 6! &',! &$! &..&,! .3+-/&2&$,! \!-$>&9'-)/&!^! C! G! 70 ($! '(7',93-,0 6?! &,!
&$'7-,&! ($! %->-'&! /&! $(2)9&! 3-$'-! (),&$7! :39! !A! r$! 95'(7,! 3-$'-! /&!
:9()/82&!'3$'!9&+(79-9!G!7$&!2-'&!&$!5673,-($A!

D! 7$&! :43'&! %&! 95'(/7,-($! %&! /05673,-($! (7! %&'! 5673,-($'!
5+9-,&'! 67-! &$131&! 7$! ,93-,&2&$,! .(92&/! '3$'! /-&$! 3>&+! /3!
'-,73,-($A!
D! 7$&! :43'&! %&! 9&',-,7,-($! %&! /3! '(/7,-($! %3$'! /&! +($,&=,&! %7!
:9()/82&A!
M''72&9! '7++&''->&2&$,! /&'! %&7=! :9&2-89&'! ,e+4&'! :(79! 7$!
%5)7,3$,! 67-! $&!23W,9-'&!:3'!:/7'! /07$&!67&! /037,9&?! +($',-,7&!
7$&!+4391&!%&! ,93>3-/! -2:(9,3$,&A!T07,-/-'3,-($!&$!+/3''&!%07$!
(7,-/! %&! +3/+7/! .(92&/?! :&92&,! %&! 2&,,9&! /03++&$,! '79! /&!
,93-,&2&$,!%&! /05$($+5!&,!%&!%-..59&9! /&! ,93>3-/!%&'! ,&+4$-67&'!
%&! 95'(/7,-($! ,(7,! &$! %($$3$,! G! /05/8>&! /3! :(''-)-/-,5! %&!
95'(7%9&! &$! %5)7,! %03::9&$,-''31&! %&'! :9()/82&'! 37,9&'! 67&!
%7! :9&2-&9! %&195! G! 7$&! -$+($$7&?! 23-'! :3'! :/7'! %-..-+-/&'! G!
2&,,9&! &$! 5673,-($?! +(22&! :39! &=&2:/&! %3$'! /&! :9()/82&!
'7->3$,!:9(:('5!&$!+/3''&!%&!K&!C!!
f'0/"2*&2$0/?)'$0*%!<)$0/$07!#.&'07!##+$0/$0Pg07,0/$079.+=0
1!'207;!<)$07&"'0/$0%!0*%!<)$30&'0/+7&)*$0)'07!##+07&,,$0
"'/"<)+0 2)#0 %$0 /$22"'=0f'0&6."$'.0 !%&#20 %$0 *!.#&'0/?)'$06&h.$0
*!#!%%+%+*"*+/"<)$302!'207&)4$#7%$=0
_)$%%$0/&".0M.#$0%!0,$2)#$0/)079.+0/)07!##+0<)$0%?&'0/+7&)*$0
/!'207;!<)$07&"'0*&)#0<)$0%$04&%),$0/$0%!06&h.$02&".0RQ07,0^0`0
!

!
!

R$!:&92&,,3$,!/3!95'(/7,-($!%&!';',82&'?!/07,-/-'3,-($!%07$!(7,-/!
%&! +3/+7/! .(92&/! 37,(9-'&! /0-$,9(%7+,-($! %0-$+($$7&'!
37=-/-3-9&'!67-!.3+-/-,&!/3!2-'&!&$!5673,-($!&,!67&!'&7/!/0&=:&9,?!
67-! %-':('&!%07$&!1322&!%&!:9()/82&'!%&! 95.59&$+&?! '3-,! $&!
:3'!I,9&!-$%-':&$'3)/&A!!
1!'20 %$0 *#&6%-,$0 /$0 %!0 6&h.$30 &'0 4&".0 !"'2"0 /$20 +%-4$20
"'.#&/)"#$0%$204!#"!6%$202)"4!'.$20E0
!0%!0,$2)#$0/$2079.+20/$207!##+20/+7&)*+20/!'20%$207&"'20e0
70%!0,$2)#$0/)079.+0/)0:&'/0/$0%!06&h.$0e0
A0%$04&%),$0/$0%!06&h.$e0
$.0 +7#"#$0 7$..$0 2)".$0 /?+<)!."&'20 *&)#0 #$'/#$0 7&,*.$0 /)0
*#&6%-,$0E0
7!S!"a!f!V!0J0A!S!7V!!!!!!&,!A!S!mV!

0
T03::9&$,-''31&! %&! ,&+4$-67&'! %&! 95'(/7,-($! %05673,-($'! (7!
%0-$5673,-($'!'0&$!,9(7>&!&$'7-,&!2(,->5!%7!.3-,!67&!/&'!5/8>&'!
$&!%-':('&$,!:3'!:&9'($$&//&2&$,!%07$!(7,-/!%&!+3/+7/!.(92&/A!
Y&,! 3::9&$,-''31&! 328$&! /3! 67&',-($! %&! /3! '7)',-,7,-($! %07$&!
5673,-($!G!7$&!37,9&!&$!9&+(793$,!C!!
D!'(-,!G!/0567->3/&$+&!%&'!513/-,5'!N!!S!6!567->37,!G!!!b!7!S!6!b!
70 &,! !! S! 6! 567->37,! G! !7! S! 67! '-! ! ! ! 7# ! aP?! ! 3767&/! +3'! /&!
93-'($$&2&$,! 2-'! &$! n7>9&! :&92&,! %03..-92&9! 67&! /&'!
'(/7,-($'! ,9(7>5&'! '($,! &..&+,->&2&$,! '(/7,-($'! %&! /05673,-($!
%&!%5:39,A!
D! '(-,! G! /0-2:/-+3,-($! N!!S!6! -2:/-67&!!!b!7!S!6!b!70&,!!!S!6!
-2:/-67&! !7! S! 67P?! 3767&/! +3'?! :(79! I,9&! +(2:/&,?! /&!
93-'($$&2&$,! $5+&''-,&?! +(22&! :(79! 7$! :9()/82&! %&!
+($',97+,-($?!%&!,&',&9!/&'!>3/&79'!,9(7>5&'!:(79!%5,&92-$&9!/&'!
'(/7,-($'!&..&+,->&'!%&!/05673,-($A!!
T3! /(1-67&! 67-! '(7'D,&$%! /&'! %&7=! ,;:&'! %&! 93-'($$&2&$,! &',!
%-..-+-/&2&$,!3++&''-)/&!37=!5/8>&'A!T3!:9&2-89&!%5239+4&!$&!
'3793-,! I,9&! 7,-/-'5&! '3$'! 67&! '(-&$,! 2-'&'! &$! :/3+&! /&'!
567->3/&$+&'! 3''793$,! /3! +($'&9>3,-($! %&! ,(7,&'! /&'! '(/7,-($'!
%&'! 5673,-($'! '7++&''->&'?! &,! :(79! +&/3! 67&! +&'! 567->3/&$+&'!
3-&$,!5,5!%52($,95&'A!!
T3! '&+($%&! %5239+4&! $5+&''-,&! %&7=! ,&2:'!C! 9&+4&9+4&! %&'!
>3/&79'! :(''-)/&'! %&! 8!N+($%-,-($'! $5+&''3-9&'P?! :7-'!
>59-.-+3,-($! 67&! /&'! >3/&79'! (),&$7&'! +($>-&$$&$,!N+($%-,-($'!
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'7..-'3$,&'PA!T0&$'&-1$3$,!%(-,!&=-1&9!%&'!5/8>&'!+&!%&7=-82&!
,&2:'?!23-'!-/!%(-,!5>-,&9!%&!/&!:95'&$,&9!+(22&!7$!2(;&$!%&!
'03''79&9! %&! /03)'&$+&!%0&99&79'! %3$'! /&'! +3/+7/'! .3-,'! /(9'! %7!
:9&2-&9! ,&2:'A! Y&,,&! '&+($%&! %5239+4&! :95'&$,&! /03>3$,31&!
%0&$,9&,&$-9!/&'!+(2:5,&$+&'!%&'!5/8>&'!&$!+3/+7/!$7259-67&A!
 
5. Les deux aspects d’une expression algébrique : 
« procédural » et « structural » 
#$&!2I2&!&=:9&''-($!:&7,!I,9&!+($'-%595&!%&!%&7=!:(-$,'!%&!
>7&!C!!
D!'(-,!&//&!&=:9-2&!7$!:9(19322&!%&!+3/+7/!C!&//&!-$%-67&!7$&!
'7-,&!%0(:593,-($'!670-/!.37,!&..&+,7&9!3.-$!%0(),&$-9!/&!$(2)9&!
67&!\!9&,(79$&!^! /&!:9(19322&!%&!+3/+7/!673$%!($!%($$&!%&'!
>3/&79'!$7259-67&'!37=!/&,,9&'!67-!;!.-179&$,!J!($!5>(67&!3/(9'!
/&!+393+,89&!\!:9(+5%793/!^!%&!/0&=:9&''-($!J!
D!'(-,!&//&!&',!+($'-%595&!+(22&!7$!()*&,!%($,!($!:&7,!%5+9-9&!
/3! .(92&! &,! 3>&+! /&67&/! ($! >3! :(7>(-9! .3-9&! %&! $(7>&37=!
+3/+7/'! N95%7+,-($?! .3+,(9-'3,-($?! %5>&/(::&2&$,?! '7)',-,7,-($!
%3$'! 7$&! 37,9&! &=:9&''-($?! AAAP! J! ($! 5>(67&! 3/(9'! /&! +393+,89&!
\!',97+,793/!^!%&!/0&=:9&''-($A!
T&'!&=:9&''-($'!3/15)9-67&'!'($,! -$,9(%7-,&'!&,! ,98'! /391&2&$,!
7,-/-'5&'! 37! +(//81&! '(7'! /&79! 3':&+,! \!:9(+5%793/!^?! :(79!
.(923/-'&9?! :(79!23,4523,-'&9! 7$! :9(19322&! %&! +3/+7/! N>(-9!
/&'! :393193:4&'! "! &,! LPA! T&'! 5/8>&'! '($,! 3/(9'! +($.9($,5'! 37!
,;:&! %&! ,e+4&'! '7->3$,!C! 5>3/7&9! /0&=:9&''-($! 3/15)9-67&!
/(9'670($! %($$&! 37=! >39-3)/&'! 67-! ;! .-179&$,! %&'! >3/&79'!
$7259-67&'A!T&!673/-.-+3,-.!\!:9(+5%793/!^!95'72&!/&!+393+,89&!
G! /3! .(-'! \!%;$32-67&?! '567&$,-&/! &,! %5,3-//5!^L! 67&! 9&>I,!
/0&=:9&''-($! 3/15)9-67&A! Y&,! 3':&+,! :9(+5%793/! &',! 513/&2&$,!
'(//-+-,5! /(9'! %07$! ,&',! %0513/-,5! +(2:(9,3$,! 7$! (7! %&7=!
$(2)9&'! -$%5,&92-$5'! N:9(19322&! %&! F&PA! T&'! ! 981/&'! %&!
:9-(9-,5'!(:593,(-9&'!'($,!/391&2&$,!7,-/-'5&'A!!

!
T&'! &=:9&''-($'! 3/15)9-67&'! $0($,! :3'! :(79! '&7/! )7,! %&!
.(923/-'&9! %&'! :9(19322&'! %&! +3/+7/A! R//&'! +($',-,7&$,!
513/&2&$,! %&'! ()*&,'! 3>&+! /&'67&/'! ($! :&7,! .3-9&! %&'! +3/+7/'!
'3$'! 9&2:/3+&9! /&'! /&,,9&'! :39! %&'! $(2)9&'?! +3/+7/'! 67-! '($,!
%($+!%&'!7!%7)%202)#0/$20*#&(#!,,$20/$07!%7)%SA!#$!%&'!,;:&'!
%&!:9()/82&'!67-!+($%7-,!G!+($'-%59&9!+&,!3':&+,!\!',97+,793/!^!
%&'! &=:9&''-($'! 3/15)9-67&'! &',! /&! '7->3$,!C! ($! >&7,! '3>(-9! '-!
%&7=!:9(19322&'!%&!+3/+7/!9&/3,-.'!G!7$&!2I2&!>39-3)/&!'($,!
567->3/&$,'?! +0&',DGD%-9&! '0-/'! \!9&,(79$&$,!^! ,(7*(79'! /&'!
2I2&'!>3/&79'!673$%!($!\!9&$,9&!^!$0-2:(9,&!67&//&!>3/&79A!h-!
/3! 95:($'&!&',!$513,->&?!&//&!&',! .3+-/&!G! *7',-.-&9A!q3-'!67&//&!
*7',-.-+3,-($!.(79$-9!%3$'!/&!+3'!(H!/3!95:($'&!&',!3..-923,->&!s!
U39!&=&2:/&?!+(22&$,!*7',-.-&9!67&!/&'!:9(19322&'!%&!+3/+7/!!
\!K'!f!K!^?!\!'!b!VN'!f!"P!b!N'!f!VP!^?!\!'V!f!N'!f!VPV!^O!'($,!
567->3/&$,'!s! r$! :&7,! &=:59-2&$,&9! &$! 7,-/-'3$,! 7$! ,3)/&79!
:(79! .3-9&! 3..-+4&9! /&'! >3/&79'! 9&,(79$5&'! :39! +&'! ,9(-'!
:9(19322&'! :(79! 7$&! /-',&! %&! >3/&79'! %&! 'A! q3-'! +(22&$,!
:9(7>&9!67&! /&!95'7/,3,!%&2&79&!:(79!$0-2:(9,&!67&//&!>3/&79!
%&!'!s!r$!:&7,!;! 399->&9! &$!7,-/-'3$,! %&'! 981/&'!%&! +3/+7/! 67-!
1393$,-''&$,! /0567->3/&$+&! %&'! :9(19322&'! %&! +3/+7/! 67&! /&'!
&=:9&''-($'! ,93%7-'&$,?! 37! 93$1! %&'67&//&'! .-179&! /3!
%-',9-)7,->-,5! %&! /3! 27/,-:/-+3,-($! :39! 93::(9,! G! /03%%-,-($?!
95'7/,3,!67&! /0($!3%2&,!%8'! /3! +/3''&!%&!F&A!Y&'!567->3/&$+&'!
%&!:9(19322&'!'&!,93%7-'&$,!:39!%&'!-%&$,-,5'!3/15)9-67&'?!67-!
'($,! %5%7-,&'! %0-%&$,-,5'! 3/15)9-67&'! 3%2-'&'! :(79! +&9,3-$&'!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
L! h.39%!MA! "ll"?!r$! ,4&! %73/!o3,79&! (.!23,4&23,-+3/!Y($+&:,-($'! C!
d&./&=-($'!($!U9(+&''&'! 3$%!r)*&+,'! 3'!B-..&9&$,!h-%&'!(.! ,4&!h32&!
Y(-$?! R%7+3,-($3/! h,-%-&'! -$!q3,4&23,-+'! VV! N"P?! "DLE?! +-,5! %3$'! /3!
,48'&! %&! Y39(/-$&! _39%-$-! NVaaLP!C! >$0 #!**&#.0 !)0 2N,6&%"2,$0
!%(+6#"<)$0 E0)'$0!**#&7;$0/"/!7."<)$0$.0 +*"2.+,&%&("<)$?!#$->&9'-,5!
U39-'!m?!:31&!VKA!
K!h&/($!/3!.(927/3,-($!%7&!G!t>&'!Y4&>3//39%?!h52-$3-9&!UTYV!VaaKD
VaaF?!67-!:9(:('&!%&!%5.-$-9! /03/18)9&!5/52&$,3-9&!+(22&! /3! '+-&$+&!
%&'!:9(19322&'!%&!+3/+7/A!T0&2:/(-!%&!:9(19322&'!%&!+3/+7/'!%3$'!
/0&$'&-1$&2&$,!%&!/03/18)9&!&',!:39!3-//&79'!%5>&/(::5!%3$'!/3!,48'&!%&!
B(2-$-67&! _9(7-$! NVaaVP?! Y#".;,+."<)$0 $.0 Y%(-6#$0 +%+,$'.!"#$20
27&%!"#$23!#$->&9'-,5!_(9%&37=!cA!

N%-',9-)7,->-,5OP?! %52($,95&'! :(79! %037,9&'! N%(7)/&!
%-',9-)7,->-,5?!-%&$,-,5'!9&239673)/&'PA!
B3$'! +&! ,;:&! %&! ,93>3-/?! +0&',! )-&$! /03':&+,! \!',97+,793/!^! 67-!
&',! '(//-+-,5?! :39! (::('-,-($! G! /03':&+,! \!:9(+5%793/!^A! Y&,,&!
.(-'D+-?!-/!'031-,!%&!+($'-%59&9!/0&=:9&''-($!+(22&!7$&!.(92&?!
67&! /0($! :&7,! %5+9-9&!J! /&! 673/-.-+3,-.! \!',97+,793/!^! 95'72&! /&!
+393+,89&! G! /3! .(-'! \!',3,-67&?! -$',3$,3$5! &,! -$,5193/!^F?! 67-!
'0(::('&! ,&92&!G! ,&92&! 37! +393+,89&!\!%;$32-67&?! '567&$,-&/!
&,! %5,3-//5!^! 5>(675! :/7'! 437,A! M-$'-?! %7! :(-$,! %&! >7&!
\!:9(+5%793/!^?!:(79!5>3/7&9!!0b!670:(79!!0S!F?!60S!f!L?!70S!V?!
-/!+($>-&$,!%&!'3>(-9!67&//&'!(:593,-($'!&..&+,7&9!&,!%3$'!67&/!
(9%9&!C! /3! 27/,-:/-+3,-($! &',! -+-! :9-(9-,3-9&A! B7! :(-$,! %&! >7&!
\!',97+,793/!^!!0b!670 &',! %0&2)/5&! :&9g7! +(22&! 7$&! '(22&!
N&$!95.59&$+&!G!/03''&2)/&79!%&!:/7'!437,!$->&37!.-1793$,!%3$'!
/0&=:9&''-($?! 67-! +(99&':($%! G! /3! %&9$-89&! (:593,-($! 67&! /0($!
.&93-,!'-!($!5>3/73-,!/0&=:9&''-($!:(79!%&'!>3/&79'!%($$5&'!37=!
/&,,9&'PA!
T3!:9-'&!&$!+(2:,&!%&!/03':&+,!\!',97+,793/!^!%07$&!&=:9&''-($!
%3$'!/0&$'&-1$&2&$,!&',!2(-$'!\!>-'-)/&!^!:(79!/&'!5/8>&'!67&!
/03':&+,! \!:9(+5%793/!^A! U(79! 95567-/-)9&9! /0&$'&-1$&2&$,! %&'!
%&7=!3':&+,'?!/05,7%&!%7!,;:&!%&!:9()/82&'!\!T&'!:9(19322&'!
%&!+3/+7/!67&!,93%7-'&$,!%&7=!&=:9&''-($'!3/15)9-67&'!'($,D-/'!
567->3/&$,'!s!^!:&92&,!%&!2(,->&9! /&! ,93>3-/!\!',97+,793/!^! '79!
/&'!&=:9&''-($'!3/15)9-67&'?!67-!$5+&''-,&!/0-%&$,-.-+3,-($!%&!/3!
.(92&! %07$&! &=:9&''-($! &,! '(7>&$,! /&! +43$1&2&$,! %&! +&,,&!
.(92&! N,93$'D.(923,-($P?! '&/($! /&! )7,! :(79'7->-A! r$! &',! 3/(9'!
+($%7-,! G! 3::9&$%9&! 37=! 5/8>&'! G! %5,&92-$&9! /3! .(92&! %07$&!
&=:9&''-($?! '&/($! %&'! +3,51(9-&'! 67-! 5>(/7&$,! 37! +(79'! %&!
/0&$'&-1$&2&$,A!h3>(-9!'-!7$&!&=:9&''-($!&',!7$&!'(22&!(7!7$!
:9(%7-,!&',!7$&!,e+4&!-$+($,(79$3)/&?!67&!/05/8>&!%(-,!G!,&92&!
'3>(-9!.3-9&!'&7/?!'3$'!-$%-+3,-($!%&!/3!:39,!%7!:9(.&''&79!(7!%&!
/05$($+5!%&!/0&=&9+-+&A!

!
U/7'-&79'! 3+,->-,5'! :&7>&$,! 3-%&9! /&'! 5/8>&'! G! .3-9&! /3!
%-',-$+,-($! &$,9&! +&'! %&7=! 3':&+,'! %07$&! &=:9&''-($!
3/15)9-67&!C!
D! T3! %&'+9-:,-($! &$! /3$17&! $3,79&//&! %07$&! &=:9&''-($!
3/15)9-67&! +($%7-,! G! /3! +($'-%59&9! '(7'! '($! 3':&+,!
\!',97+,793/!^!C!:39!&=&2:/&?!5$($+&9!67&!NL8!f!"P!N8V!b!VP!&',!
/&! *#&/)".! %07$&! %-..59&$+&! &,! %07$&! '(22&?! %-..59&$+&! %7!
:9(%7-,!%&!L!&,!%&!8!&,!"!&,!'(22&!%7!+3995!%&!80&,!%&!V?!(7!67&!
L8V!b!L8!&',! /3!'(22&!%7!:9(%7-,!%&!L!&,!%7!+3995!%&!8!&,!%7!
:9(%7-,! %&! L! &,! %&! 8A! T&! :9&2-&9! $(2! %&! /3! :493'&! 3-$'-!
+($',97-,&! %($$&! /3! .(92&! %&! /0&=:9&''-($! N-/! $0&',! %($+! :3'!
-$%-':&$'3)/&! %&! /3! :9(%7-9&! &$,-89&2&$,PA! c$>&9'&2&$,?!
/0&=:/-+-,3,-($!(93/&!%&!/3!'7-,&!%&'!(:593,-($'!G!&..&+,7&9!:(79!
&=5+7,&9! /&!+3/+7/!2&,!&$!5>-%&$+&! /03':&+,!\!:9(+5%793/!^!%&!
/0&=:9&''-($A!r$!:&7,!.3-9&!7$!:393//8/&?!&$!15(25,9-&?!3>&+!/3!
%&'+9-:,-($! %07$&! .-179&! N3':&+,! \!',97+,793/!^P! &,! 7$!
:9(19322&! %&! +($',97+,-($! 67-! :&92&,! %&! /3! 953/-'&9! N3':&+,!
\!:9(+5%793/!^PA!

D"T07'31&! %07$! 39)9&!C! /3! 953/-'3,-($! %&! /039)9&!
'03::7-&! '79! /&'! :9-(9-,5'! (:593,(-9&'! &,! /0(9%9&! %&'! +3/+7/'! G!
&..&+,7&9! N3':&+,! \!:9(+5%793/!^P?! 23-'! /03''&2)/&79! %&! :/7'!
437,! $->&37! %($$&! /3! .(92&! %&! /0&=:9&''-($! N3':&+,!
\!',97+,793/!^PA!

D"T07'31&! %7! ,3)/&79!C! /&'! 5,3:&'! '7++&''->&'!
:&92&,,3$,! %05/3)(9&9! 7$&! .(927/&! 9&/8>&$,! %&! /03':&+,!
\!:9(+5%793/!^!3/(9'!67&!/3!$3,79&!%&!/0(:593,-($!-$'+9-,&!%3$'!
/3! %&9$-89&! +&//7/&! %($$&! /3! .(92&! %&! /0&=:9&''-($! N3':&+,!
\!',97+,793/!^PA!

D"O!
Y&!67-!:95+8%&!2($,9&! /3!%-..-+7/,5!G!%-',-$17&9! /&! ,93>3-/! '79!
/03':&+,! \!:9(+5%793/!^! %&! +&/7-! '79! /03':&+,! \!',97+,793/!^! &,!
.3-,! 3::393W,9&! 7$&! %&'! 93-'($'! :(79! /&'67&//&'?! %3$'!
/0&$'&-1$&2&$,?!/&!%&7=-82&!&',!'(7>&$,!5+93'5!:39!/&!:9&2-&9A!!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
F!Y.A!$(,&!LA!



!
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#$&! &=:9&''-($! 3/15)9-67&! ,93%7-,! 7$! :9(19322&! %&! +3/+7/?!
23-'! &//&! :&92&,! 513/&2&$,! %&! %5+9-9&! %&'! $(2)9&'A! Y&,,&!
\!.($+,-($! %5'-1$3,->&! (7! %&'+9-:,->&!^E! %07$&! &=:9&''-($!
3/15)9-67&! &',! :39! &=&2:/&! '(//-+-,5&! %3$'! /05+9-,79&! VJ! b! "?!
&=:9&''-($! 67-! %5+9-,! /&'! $(2)9&'! &$,-&9'! -2:3-9'?! 67-!
3::393-''&$,! &$! ,3$,! 67&! $(2)9&'! \!9&,(79$5'!^! :39! /&!
:9(19322&!%&! +3/+7/! 67&!+($',-,7&! +&,,&! &=:9&''-($?! %8'!67&!
/0($!9&2:/3+&!/3!>39-3)/&!J!:39!7$!$(2)9&!&$,-&9!$3,79&/A!!!

!
M:98'! 6707$&! ,93$'.(923,-($! %0&=:9&''-($! 3/15)9-67&!
N.3+,(9-'3,-($?! %5>&/(::&2&$,?! 95%7+,-($?! OP! 3! 5,5! .3-,&?! 7$!
,;:&!%&!,e+4&'!%(-,!.3-9&!/0()*&,!%07$&!2&-//&79&!>-'-)-/-,5!:(79!
/&'!5/8>&'!C!+(22&$,!+($,9@/&9!670&//&!3!5,5!.3-,&!'3$'!&99&79!s!!
c/! &',! '(743-,3)/&! %03-%&9! /&'! 5/8>&'! G! '&! %(,&9! %&!2(;&$'! %&!
+($,9@/&!5+($(2-67&'!%7!%5>&/(::&2&$,!(7!%&!/3!.3+,(9-'3,-($!
%07$&! &=:9&''-($! 3767&/! /0&=:&9,! 9&+(79,! +($',322&$,?!
+(22&?! :39! &=&2:/&?! /3! >59-.-+3,-($! %7! +(&..-+-&$,! %&! :/7'!
437,!%&195!(7!%7! ,&92&!+($',3$,A! c/! .37,!37''-! &$!2($,9&9! /&'!
/-2-,&'! 67-! *7',-.-&$,! /&! 9&+(79'! G! %&'! ,&','! '79! 7$! $(2)9&!
9&',9&-$,!%&!>3/&79'!)-&$!+4(-'-&'A!T&!9&+(79'!G!7$&!+3/+7/3,9-+&!
:(79!&..&+,7&9!%&'!,&','!'79!%&'!>3/&79'!$7259-67&'!&$!.3+-/-,&!
/3!>3/-%3,-($A!R$!+/3''&?!/&!:9(.&''&79!:&7,!2($,9&9!/07'31&!%7!
,3)/&79!:(79!+($,9@/&9! /0&=3+,-,7%&!%&! /0513/-,5! NL8!f!"P! NV8!b!
FP!S!E8V!b!"L8!f!F!C!($!&$,9&!7$&!>3/&79!%&!8?!%3$'! /3!+&//7/&!
M"?! /0&=:9&''-($! NL8! D! "P! NV8! b! FP! %3$'! /3! +&//7/&! _"! &,!
/0&=:9&''-($!E8V!b!"L8!f!F!%3$'!/3!+&//7/&!Y"!N&$!9&+(793$,!:39!
&=&2:/&!G!/0(7,-/!.($+,-($PA!h-!/&!%5>&/(::&2&$,!&',!&=3+,?!&$!
.3-'3$,! >39-&9! /3! >3/&79! 3,,9-)75&! G! 8! %3$'! /3! +&//7/&! M"?! /&'!
>3/&79'!$7259-67&'!67-!'03..-+4&$,!%3$'!/&'!+&//7/&'!_"!&,!Y"!
>39-&$,!513/&2&$,?!23-'!9&',&$,!513/&'A!c/!&',!-2:(9,3$,!67&!/&'!
5/8>&'! '(-&$,! +($'+-&$,'! 67&! +&! ,;:&! %&! +($,9@/&! +($%7-,! G!
:&$'&9! 67&! %&7=! &=:9&''-($'! '($,! &..&+,->&2&$,! 513/&'! '3$'!
,(7,&.(-'! &$! 3>(-9! /3! +&9,-,7%&! N%&'! +9-,89&'! :&92&,,3$,! %&!
/0(),&$-9! '&9($,! 5,7%-5'! :/7'! ,39%PAA! R$! 9&>3$+4&?! /&! .3-,! 67&!
:(79!7$&!>3/&79!3,,9-)75&!G!8?0-/!$0;!3-,!:3'!513/-,5!%&'!>3/&79'!
%&'! %&7=! &=:9&''-($'! '7..-,! G! :9(7>&9! 670&//&'! $&! '($,! :3'!
513/&'A!
!
6.! Le calcul littéral et la démonstration 
T&!%(23-$&!%&'!$(2)9&'!&$,-&9'?! .32-/-&9!37=!5/8>&'?!:&92&,!
%&! 2&,,9&! &$! 5>-%&$+&! %3$'! /3! '&+($%&! 2(-,-5! %7! +(//81&! /3!
:7-''3$+&! %7! +3/+7/! /-,,593/A! R$! :39,-+7/-&9?! '($! 7,-/-,5! :(79!
9&$%9&! +(2:,&! %07$&! .(92&! N'(22&?! :9(%7-,OP! (7! %07$&!
:9(:9-5,5! %07$! $(2)9&! :&7,! I,9&! 2-'&! &$! 5>-%&$+&A! Y0&',! +&!
67&! $(7'! 3>($'! %5'-1$5! :39! /0!\!3':&+,! ',97+,793/!^! %&'!
5+9-,79&'! /-,,593/&'A! M-$'-?! /3! 67&',-($! :&7,! I,9&! :('5&! %&! /3!
%5'-1$3,-($! %7! '7->3$,! %07$! $(2)9&?! %07$! $(2)9&! :3-9?! %07$!
$(2)9&! -2:3-9?! %07$! 27/,-:/&! %07$! $(2)9&! %($$5?! %&! ,9(-'!
$(2)9&'! +($'5+7,-.'A! T&! ,3)/&79! :&92&,! %&! >59-.-&9! 67&!
/05+9-,79&!:9(:('5&!+($>-&$,!:(79!7$!193$%!$(2)9&!%&!>3/&79'A!
U(79! +&! .3-9&?! -/! '7..-,! %0&$,9&9! 7$&! >3/&79! &$,-89&! %3$'! 7$&!
+&//7/&!&,!%3$'!7$&!37,9&!+&//7/&!/3!.(927/&!'&$'5&!:9(%7-9&!/&!
$(2)9&! '7->3$,?! 7$! $(2)9&! :3-9?! 7$! $(2)9&! -2:3-9?! 7$!
27/,-:/&!%07$!$(2)9&!%($$5O!

!

B3$'! /&! +3%9&! $7259-67&?!2-&7=! 670&$! 15(25,9-&?! /&'! 5/8>&'!
'($,!G!2I2&!%&!+($+&>(-9!/0-$.-$-,5!%&'!+3'!:(''-)/&'!&,?!3:98'!
7$! ,93>3-/! '79! /3! $(,-($! %0&=&2:/&! &,! %&! +($,9&D&=&2:/&?!
%03::954&$%&9! /3! $5+&''-,5! %&! %-':('&9! %0(7,-/'! %&! :9&7>&A!
M-$'-! /&!+3/+7/! /-,,593/!:&92&,!%&!:9(7>&9!%&'!95'7/,3,'!'79! /&'!
$(2)9&'! &$,-&9'?! $(,322&$,! /&'! :9(:9-5,5'! %&! %->-'-)-/-,5!
+(22&! \!T3! '(22&! %&! %&7=! 27/,-:/&'! %07$! $(2)9&! &',! 7$!
27/,-:/&! %&! +&! $(2)9&! ^A! T03':&+,! \!',97+,793/!^! %07$&!
&=:9&''-($!67-!&',!3/(9'!:39,-+7/-89&2&$,!'(//-+-,5A!
T&!+3/+7/!/-,,593/!&',!513/&2&$,!'(//-+-,5!:(79!*7',-.-&9!(7!5,3)/-9!
%&'!981/&'?!+(22&!+&//&!%-,&!%7!\!:9(%7-,!&$!+9(-=!^!(7!&$+(9&!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
E!R=:9&''-($!-$,9(%7-,&!:39!X39'u-!N"lm"P?!%3$'!/&!:9&2-&9!+43:-,9&!%&!
'($!b'.#&/)7."&'050%!0%&("<)$30v37,4-&9DZ-//39'A!

/&'! 981/&'! %&! +3/+7/! '79! /&'! 5+9-,79&'! .93+,-($$3-9&'! &$!
2()-/-'3$,! /3!$(,-($!%&!67(,-&$,! -$',3//5&!&$!+/3''&!%&!E&A!U39!
&=&2:/&! &$! +/3''&! %&! K&?! /3! 981/&! %&! '(223,-($! %&! %&7=!
67(,-&$,'! &$! 5+9-,79&'! .93+,-($$3-9&'! %&! 2I2&! %5$(2-$3,&79?!
-$',3//5&!&$!+/3''&!%&!F&?!:&7,!I,9&!%52($,95&!C!

f'04$).0/+,&'.#$#0<)$0
6
7!

6
7

6
! "

$" 0

1+2"('&'20*!#0_0%$0<)&."$'.0
!
6
0$.0*!#0_?0%$0<)&."$'.

6
7 =00

f'04$).0/&'70/+,&'.#$#0<)$0_0H0_?0$2.0+(!%05 !" 7
6

307?$2.L5L

/"#$30*!#0/+:"'"."&'0/?)'0<)&."$'.0<)$0!0H070F06V_0H0_?W=0
f#0/?!*#-207$..$0,M,$0/+:"'"."&'30*)"2<)$0_0$2.0%$0<)&."$'.0/$0
!0*!#060E0!0F06_=0
1$0,M,$3070F06_?=01&'70!0H070F06_0H06_?=0
f#06_0H06_?0F06V_0H0_?W=01?&Z0%$0#+2)%.!.0]0
r$!:&7,!%-2-$7&9!%3$'!7$!:9&2-&9!,&2:'!/&!$(2)9&!%&!/&,,9&'!
7,-/-'5&'! &$! ,93-,3$,! 7$! &=&2:/&! 15$59-67&! N:39! &=&2:/&?! &$!
:9&$3$,! 6! S! mPA! M:98'! 3>(-9! .3-,! /&! 93-'($$&2&$,! :(79! +&,!
&=&2:/&?!/&!:9(.&''&79!.3-,!9&23967&9!67&!/0($!:&7,!9&2:/3+&9!
m!:39!$0-2:(9,&!67&/!$(2)9&!$($!$7/?!%5'-1$5!:39!/3!/&,,9&!6A!

!
h-! /3! %52($',93,-($! %&! :9(:9-5,5'! +(22&! :39! &=&2:/&! \!T3!
'(22&! %&! ,9(-'! $(2)9&'! +($'5+7,-.'! &',! 7$! 27/,-:/&! %&! L!^!
:&7,! I,9&!+($.-5&! 37=!5/8>&'?!%037,9&'?! +(22&!+&//&'!7,-/-'3$,!
/3! $(,-($! %&! 67(,-&$,?! '($,! +($%7-,&'! :39! /0&$'&-1$3$,! %&>3$,!
/&'!5/8>&'!(7!/391&2&$,!17-%5&'!:39!+&/7-D+-A!

!
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Eléments pour une programmation des apprentissages au collège 
&

T&!:9(19322&!%5+9-,!/&'!+(2:5,&$+&'!+($',97-,&'!G!+4367&!$->&37!%&!+/3''&?!23-'!/&'!3+,->-,5'!G!7$!$->&37!%($$5!$&!'3793-&$,!'&!95%7-9&!37!,93>3-/!%&!+&'!'&7/&'!+(2:5,&$+&'A!M>3$,!2I2&!%&!.3-9&!/0()*&,!
%07$!3::9&$,-''31&!',97+,795?!+&'!+(2:5,&$+&'!.($,!/0()*&,!%07$&!:9&2-89&!3::9(+4&!G!/0(++3'-($!%&!/3!95'(/7,-($!%&!:9()/82&'A!#$!3':&+,!,93>3-//5!G!7$!$->&37!%($$5!&',!9&:9-'?!+($'(/-%5!&,!&$9-+4-!%3$'!
/&'!+/3''&'!'7->3$,&'A!Y&!,3)/&37?!67-!$&!>-'&!:3'!/0&=437',->-,5?!'&!>&7,!7$&!3-%&!37=!&$'&-1$3$,'!:(79!:9(19322&9!/&'!3::9&$,-''31&'!'79!/&'!673,9&!3$$5&'!%7!+(//81&A!!
! E&! F&! K&! L&!
h,3,7,!%&!/3!/&,,9&!9&$+($,95!
>$202.!.).20'?&'.0*!2050:!"#$0%?&6@$.0
/?)'$0$8*%"7".!."&'0/$4!'.0%$20+%-4$2!

Z39-3)/&! c$%5,&92-$5&!0 c$+($$7&! U39328,9&!00

X93>3-/!'79!/&'!.(927/&'! %"#,-/-'3,-($!%&!.(927/&'!:(79!C!
D!%5,&92-$&9!7$&!193$%&79!%5:&$%3$,!
%037,9&'!193$%&79'!J!
D!%5,&92-$&9!:39!%&'!:9(+5%79&'!
:&9'($$&//&'!&,!%3$'!%&'!+3'!'-2:/&'!
/3!>3/&79!3,,9-)75&!G!7$&!>39-3)/&!
673$%!,(7,&'!/&'!37,9&'!>3/&79'!'($,!
+($$7&'A!
%"U9(%7+,-($!%&!.(927/&'!G!7$&!(7!
%&7=!>39-3)/&'!&$!95:($'&!G!/3!
%-..-+7/,5!%&!.(927/3,-($!%07$&!
25,4(%&!%&!+3/+7/!%3$'!/3!/3$17&!
$3,79&//&A!

T&!,93>3-/!&$1315!&$!E&!'79!/&'!
.(927/&'?!67-!$05,3-,!6707$&!
3::9(+4&?!%&>-&$,!7$!()*&+,-.!%7!
:9(19322&!&$!F&A!

0 %"#,-/-'3,-($!%&!/0&=:9&''-($!/-,,593/&!
%07$&!.($+,-($!!/-$53-9&!(7!3..-$&A0
0

d5'(/7,-($!3/15)9-67&!%07$!:9()/82&! 0 0 %"q-'&!&$!5>-%&$+&!%&'!/-2-,&'!%07$&!
95'(/7,-($!39-,425,-67&A!
%"c$,9(%7+,-($!%07$&!/&,,9&!:(79!
%5'-1$&9!7$&!>3/&79!-$+($$7&A!
%"q-'&!&$!5673,-($!%07$!:9()/82&!&$!
-$,9(%7-'3$,!37!)&'(-$!%&'!-$+($$7&'!
37=-/-3-9&'A!

%"q-'&!&$!5673,-($!&,!95'(/7,-($!%07$!
:9()/82&!+($%7-'3$,!G!7$&!5673,-($!
(7!7$&!-$5673,-($!%7!:9&2-&9!%&195!G!
7$&!-$+($$7&?!7$!';',82&!%&!%&7=!
5673,-($'!%7!:9&2-&9!%&195!G!7$&!
-$+($$7&?!G!7$&!5673,-($!%&!/3!.(92&!
MN8PA_N8P!S!a!(H!MN8P!&,!_N8P!'($,!
%&7=!&=:9&''-($'!%7!:9&2-&9!%&1950

d5'(/7,-($!%05673,-($'?!%0-$5673,-($'! %"#,-/-'3,-($!%0513/-,5'!G!,9(7A!
%"U9&2-89&!3::9(+4&!%&!/3!$(,-($!%&!
'(/7,-($!%07$&!5673,-($?!$(,322&$,!G!
/0(++3'-($!%7!,93>3-/!'79!/3!$(,-($!%&!
67(,-&$,!$($!%5+-23/A!T0&2:/(-!%7!
2(,!5673,-($!$0&',!:3'!-$%-':&$'3)/&A!

%"o(,-($!%&!'(/7,-($!%07$&!5673,-($!C!
,&',&9!G!/0(++3'-($!%&!/3!95'(/7,-($!%&!
:9()/82&'!'-!7$&!513/-,5!(H!.-179&!7$!
(7!%&7=!$(2)9&'!-$%5,&92-$5'!&',!
>93-!673$%!($!/&79!3,,9-)7&!%&'!
>3/&79'!$7259-67&'A!

%"d5'(/7,-($!%07$&!5673,-($!%7!
:9&2-&9!%&195!G!7$&!-$+($$7&A!

%"d5'(/7,-($!%07$!';',82&!%&!%&7=!
5673,-($'!%7!:9&2-&9!%&195!G!7$&!
-$+($$7&A!0
%"d5'(/7,-($!%07$&!5673,-($!%&!/3!
.(92&!MN8PA_N8P!S!a!(H!MN8P!&,!_N8P!
'($,!%&7=!&=:9&''-($'!%7!:9&2-&9!
%&1950
%"d5'(/7,-($!%07$&!-$5673,-($!%7!
:9&2-&9!%&195!G!7$&!-$+($$7&A0

R=:9&''-($'!/-,,593/&'! %"#,-/-'3,-($!%07$!';2)(/&!(7!%07$&!
/&,,9&!:(79!%5'-1$&9!7$&!193$%&79!
>39-3)/&!%3$'!7$&!.(927/&0

%"#,-/-'3,-($!&,!:9(%7+,-($!
%0&=:9&''-($'!/-,,593/&'!G!/0(++3'-($!
%&!/05/3)(93,-($!%&!.(927/&'!(7!%&!/3!
,93%7+,-($!%07$!:9(19322&!%&!+3/+7/A!
%"q-'&!&$!:/3+&!%&'!+($>&$,-($'!
%05+9-,79&!670:(79!6!!?!L!0:(79!L!!"
#$"!%+"&,!%&'!$(,3,-($'0!Q!&,0!L?!'3$'!

%"d5%7+,-($!%07$&!&=:9&''-($!/-,,593/&!
G!7$&!>39-3)/&?!+&!67-!$5+&''-,&!%07$&!
:39,!%&!23W,9-'&9!/&'!+($>&$,-($'!
%05+9-,79&!2-'&'!&$!:/3+&!&,!%037,9&!
:39,!/&'!%-..59&$+&'!%&!'-1$-.-+3,-($!
%05+9-,79&'!+(22&!!?!!Q!&,0!L!
%"X93>3-/!'79!/03':&+,!\!',97+,793/!^!

%"!B-',-$+,-($!%7!9@/&!*(75!:39!/&'!
:39&$,48'&'!%3$'!/&'!5+9-,79&'!+(22&!
:N8P!&,!JN!0H06P=0
%"B5,&92-$3,-($!%&!/0&=:9&''-($!
3/15)9-67&!%07$&!.($+,-($!/-$53-9&!(7!
3..-$&A0
%"w3+,(9-'3,-($!%07$&!&=:9&''-($!
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9&$%9&!/&79!7,-/-'3,-($!-225%-3,&2&$,!
()/-13,(-9&"
%"X93>3-/!'79!/03':&+,!\!',97+,793/!^!
%07$&!&=:9&''-($?!,93%7+,-($!%7!.3-,!
6707$!$(2)9&!&',!/&!'7->3$,!%07$!
$(2)9&?!6707$!$(2)9&!&',!27/,-:/&!
%&!mO!
%"X&',!3>&+!%&'!>3/&79'!$7259-67&'!
%&!/0513/-,5!%&!%&7=!&=:9&''-($'!
/-,,593/&'A!!!
%"x7',-.-+3,-($!%&!/0513/-,5!N37!'&$'!%&!
/0-%&$,-,5P!%&!%&7=!&=:9&''-($'!
/-,,593/&'A!

%07$&!&=:9&''-($!C!%5'-1$3,-($!%07$!
$(2)9&!-2:3-9?!$(2)9&'!67-!'&!
'7->&$,O!
%"d&+($$3-''3$+&!%&!/3!.(92&!%07$&!
&=:9&''-($!3/15)9-67&!C!'(22&?!
:9(%7-,A!B5>&/(::&2&$,!%07$&!
&=:9&''-($!%&!/3!.(92&!!
N!!b!6P!N70H0/P!

3/15)9-67&!%3$'!/367&//&!/&!.3+,&79!&',!
3::39&$,A0
%"q-'&!&$!:/3+&!&,!7,-/-'3,-($!%&'!
-%&$,-,5'!.-1793$,!37=!:9(19322&'A0

Y3/+7/!/-,,593/!&,!%52($',93,-($! 0 %"#,-/-'3,-($!%7!+3%9&!3/15)9-67&!:(79!
%52($,9&9!%&'!95'7/,3,'!39-,425,-67&'!
+(22&!/3!'(22&!%&!%&7=!$(2)9&'!
:3-9'!&',!7$!$(2)9&!:3-9A0
%"#,-/-'3,-($!%7!+3%9&!3/15)9-67&!:(79!
%52($,9&9!%&'!981/&'!%&!+3/+7/!'79!/&'!
67(,-&$,'A0

%"B52($',93,-($!%&!/0567->3/&$+&!!

6
!
S
/
7
!&,!!/0S!67A!

%"B52($',93,-($!%&!
6
!
S!
J6
J!
!

%"B52($',93,-($!%&'!981/&'!/-3$,!
(9%9&!&,!(:593,-($'A!
%"B52($',93,-($!%&!981/&'!%&!+3/+7/!
'79!/&'!67(,-&$,'A!!
%"B52($',93,-($!%&!/3!\!%(7)/&!
%-',9-)7,->-,5!^!G!/03-%&!%&!/3!
%-',9-)7,->-,5A!

%"B52($',93,-($!%&!/3!
:9(:(9,-($$3/-,5!%&'!3++9(-''&2&$,'!
%3$'!/&!+3'!%07$&!.($+,-($!3..-$&!
%"#,-/-'3,-($!%7!+3%9&!3/15)9-67&!:(79!
%52($,9&9!%&'!95'7/,3,'!39-,425,-67&'!
+(22&!C!
D!'-!/0%->-'&0!0&,!6?03/(9'!/!%->-'&!!!f!60
&,06!&,!95+-:9(67&2&$,!J!
D!'-!/0%->-'&!3!&,!6?!3/(9'!/!%->-'&!60&,!
#?!9&',&!%&!/3!%->-'-($!&7+/-%-&$$&!%&0!0
:39!6?!&,!95+-:9(67&2&$,A0
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ANNEXE 
 

Exemple d’utilisation d’un tableur pour résoudre une équation  
Soit à résoudre l’équation 26x + 22 = 6x + 149  

 
Dans la cellule A1, on entre une valeur numérique, dans la 
cellule B1 on entre la formule                   « = 26*A1+22 » et 
dans la cellule C1 la formule « = 6*A1+149 ». Dans les 

cellules B1 et C1, s’affichent alors les valeurs retournées par 
chacune des deux formules pour la valeur entrée dans la 
cellule A1. La modification de la valeur entrée dans la cellule 
A1 entraîne la modification des valeurs qui s’affichent dans 
les cellules B1 et C1.  

 

 
 

Résoudre l’équation consiste à trouver la valeur qu’il faut 
entrer dans la cellule A1 pour que les valeurs affichées dans 
les cellules B1 et C1 soient égales. Mais en procédant ainsi, on 
ne garde pas trace des essais successifs et il est difficile de 
prendre en compte l’évolution des valeurs qui sont 
successivement affichées dans les cellules B1 et C1 pour 
engager de nouveaux essais. 

En réponse à cette difficulté, la procédure peut être améliorée 
en recopiant dans les cellules B2 et C2 les formules entrées 
dans les cellules B1 et C1. Lors de la recopie, les formules 
deviennent « = 26*A2+22 » et « = 6*A2+149 » et les cellules 
B2 et C2 retournent les valeurs correspondant à la valeur qui 
est entrée dans la cellule A2. En renouvelant cette opération 
dans les cellules Bi et Ci, les essais successifs restent visibles.  

 

 
 

La comparaison de l’évolution des écarts entre les valeurs 
affichées dans les cellules Bi et Ci d’une part et B(i–1) et C(i–
1) d’autre part selon que la valeur entrée dans la cellule Ai 
croît ou décroît par rapport à la valeur entrée dans la cellule 
A(i–1), conduit l’élève à formuler des conjectures et à affiner 
la recherche de la valeur à entrer dans la cellule Ai jusqu’à 
obtenir l’égalité des valeurs affichées dans les cellules Bi et 
Ci.  
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En centrant sa recherche sur la manière de faire évoluer les 
valeurs entrées dans les cellules Ai pour que les valeurs 
affichées dans les cellules Bi et Ci se rapprochent jusqu’à 
devenir égales, l’élève risque de perdre de vue la signification 
des valeurs qui s’affichent dans les différentes cellules et, en 
particulier que la valeur entrée dans la cellule Ai pour laquelle 
il y a égalité des valeurs affichées dans les cellules Bi et Ci est 

la solution de l’équation 26x + 22 = 6x + 149. A ce stade de la 
recherche, il est alors utile de nommer les colonnes. Dans la 
case A1 on pourra entrer l’expression x qui servira à repérer le 
contenu des cases de la colonne Ai. De la même manière dans 
la case B1, on entrera l’expression 26x + 22 et dans la case C1 
l’expression 6x + 149. 

 

 




