
!

"#$%&'!()*+,-,$.+.!"/0/"!!"123!'$.!,4+!56+.!7+!89:!;!<=>>>!?+,.&$%%+.!;!@@@/.#$%&';+)*+,-,$.+./#9A!

"

"

"

"

"

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

"" "



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"DE33!

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"
!

!

!

!

!

!

!

!

!

!

!

!

8+!B9#4A+)*!&!C*C!#9;C#,$*!-&,!"#$%&'!()*+,-,$.+.!+*!8F,$.*$)+!G9A+:H!-,9I+..+4,!B+!A&*FCA&*$J4+.!&4!%K#C+!L+.#&,*+.!M!

0)*9)KH!N&4*.;B+;"+$)+/!!

O!D>13!"#$%&'!()*+,-,$.+./!P94.!B,9$*.!,C.+,6C.!

! "



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"3E33!

4'(&-"0-."5'2%6,-."

!

!

!

732,*0+$2%*3"

Q!-,9-9.!B+!#+!B9#4A+)*!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!2!

R).*&%%&*$9)!B+!"#$%&'!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!2!

7$.*+!B+!B$II4.$9)!+*!BS$)I9,A&*$9)!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!2!

T+..94,#+.!#9A-%CA+)*&$,+.!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!2!

"

89')%2,-":";"#-"<'5%&%',%.-,"="#$%&'("

7S+)6$,9))+A+)*!UC)C,&%!+*!%&!#9).9%+!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!V!

8&%#4%.!)4AC,$J4+.!.$A-%+.!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!W!

7&!'&,,+!B+!A+)4.!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!<!

7SCB$*+4,!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!=!

7&!I+)X*,+!U,&-F$J4+!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Y!

GC,+,!%+.!I+)X*,+.!+*!-+,.9))&%$.+,!.9)!+.-&#+!B+!*,&6&$%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!11!

"

89')%2,-">"!"?,*@,'55-,"

?&,$&'%+.H!&II+#*&*$9)!+*!&II$#F&U+!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!1D!

7+.!'94#%+.!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!1W!

7+.!*+.*.!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!1<!

7+.!*,&#C.!+)!D!+*!3!B$A+).$9).!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!1=!

89A-%CA+)*.!.4,!%+.!A&*,$#+.!+*!%+.!6+#*+4,.!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!D3!

Z,9'%[A+.!B+!-,C#$.$9)!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!DY!

TC.9%4*$9).!BSCJ4&*$9).!B$IIC,+)*$+%%+.!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!3>!

"

89')%2,-"A";"B*3$2%*3."#$%&'("+2%&-."
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732,*0+$2%*3"

"

C"),*)*."0-"$-"0*$+5-32"

7S9']+#*$I! B+! #+! B9#4A+)*! +.*! B+! 694.! U4$B+,! -&.! M! -&.! B&).! %&! BC#946+,*+! B+.! B$IIC,+)*+.!

I9)#*$9))&%$*C.!B+!'&.+!B4!%9U$#$+%!"#$%&'!-94,!4)!4*$%$.&*+4,!)S&K&)*! ]&A&$.!4*$%$.C!4)! %9U$#$+%!B+!

#&%#4%/! 8+**+! -,C.+)*&*$9)! .+! %$A$*+! 69%9)*&$,+A+)*! M! %S+..+)*$+%! -94,! -+,A+**,+! 4)+! -,$.+! +)!

A&$)!I&#$%$*C+!B+!"#$%&'/!

7+.! #&%#4%.H! U,&-F$J4+.! +*! $%%4.*,&*$9).! .9)*! ,C&%$.C.! &6+#! "#$%&'! V/2/>/! ?94.! -946+:! B9)#!

,+-,9B4$,+!*94*+.!%+.!#9AA&)B+.!-,C.+)*C+.!M!-&,*$,!B+!#+**+!6+,.$9)/!

"

73.2'&&'2%*3"0-"#$%&'("

"#$%&'!+.*!4)!%9U$#$+%!B+!#&%#4%!)4AC,$J4+!J4+!#F&#4)!-+4*!*C%C#F&,U+,!U,&*4$*+A+)*/!L$.-9)$'%+!

.94.! ^$)B9@.H! 7$)4_! +*! `&#! a"! bH! "#$%&'! +.*! *C%C#F&,U+&'%+! M! %S&B,+..+! .4$6&)*+!c!

F**-cEE@@@/.#$%&'/9,UE!

?94.!-946+:!X*,+!&6+,*$!B+.!.9,*$+.!B+!)946+%%+.!6+,.$9).!B4!%9U$#$+%!"#$%&'!+)!694.!$).#,$6&)*!.4,!

)9*,+!#&)&%!B+!)9*$I$#&*$9)!M!%S&B,+..+!.4$6&)*+!c!F**-cEE%$.*./.#$%&'/9,UEA&$%A&)E%$.*$)I9E,+%+&.+!

!

D%.2-"0-"0%<<+.%*3"-2"0E%3<*,5'2%*3"

Z94,! I&#$%$*+,! %SC#F&)U+!+)*,+! %+.!4*$%$.&*+4,.!B+!"#$%&'H!B+.! %$.*+.!B+!B$II4.$9)! %+4,! .9)*!BCB$C+.!

d%$.*+!+)!I,&)e&$.H!%$.*+!-94,!%+!A9)B+!B+!%SCB4#&*$9)H!%$.*+!$)*+,)&*$9)&%+!+)!&)U%&$.f/!7+!-,$)#$-+!

+.*! .$A-%+!c! %+.!-+,.9))+.! $).#,$*+.!-+46+)*!#9AA4)$J4+,! %+.!4)+.!&6+#! %+.!&4*,+.!-&,!#94,,$+,!

C%+#*,9)$J4+!dJ4+.*$9).H!,C-9).+.H!-&,*&U+!B+!B9#4A+)*.H!,+*94,!BS+_-C,$+)#+.///f/!!

Z94,! #9).4%*+,! %+.! %$.*+.! B$.-9)$'%+.! +*! .S$).#,$,+H! ,+)B+:;694.! M! %S&B,+..+! .4$6&)*+!c!

F**-cEE@@@/.#$%&'/9,UE#9AA4)$*$+.E4.+,g:9)+EA&$%$)Ug%$.*!

!

F-..*+,$-."$*5)&15-32'%,-."

"$! 694.! B$.-9.+:! BS4)+! #9))+_$9)! M! R)*+,)+*H! 694.! -946+:! &##CB+,! &4! .$*+!^+'! B+! "#$%&'! .4,!

%+J4+%! 694.! *,946+,+:! 4)+! ,4',$J4+! #9).&#,C+! M! %S4*$%$.&*$9)! B+! "#$%&'!

dF**-cEE@@@/.#$%&'/9,UE.4--9,*EB9#4A+)*&*$9)fH!&6+#!B+.!%$+).!+*!B+.!B9#4A+)*.!4*$%+.!-946&)*!

X*,+!*C%C#F&,UC.!+*!$A-,$AC.!%$',+A+)*/!



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"VE33!

89')%2,-":";"#-"<'5%&%',%.-,"="#$%&'("

7S+.-&#+!B+!*,&6&$%!4*$%+!B&).!"#$%&'!+.*!#9).*$*4C!B+!-%4.$+4,.!I+)X*,+.!c!

• 7&!#9).9%+!-94,!I&$,+!B+.!#&%#4%.H!

• 7SCB$*+4,!-94,!C#,$,+!B+.!-,9U,&AA+.H!

• 7+.!I+)X*,+.!U,&-F$J4+.!-94,!&II$#F+,!B+.!U,&-F$J4+.H!

• 7S&$B+/!

!

DE-3/%,*33-5-32"@131,'&"-2"&'"$*3.*&-"

0-,[.!&69$,!B94'%+;#%$J4C!.4,!%S$#h)+!B+!"#$%&'!-94,!%&)#+,!%+!%9U$#$+%H!%i+)6$,9))+A+)*!-&,!BCI&4*!

B+! "#$%&'! -,C.+)*+! %+.! I+)X*,+.! .4$6&)*+.! j!B9#kC+.!l! ;! #9).9%+H! )&6$U&*+4,.! B+! I$#F$+,.! +*! B+!

6&,$&'%+.H!F$.*9,$J4+.!B+.!#9AA&)B+.!d69$,!j!GC,+,! %+.! I+)X*,+.!+*!-+,.9))&%$.+,!.9)!+.-&#+!B+!

*,&6&$%!lH!-&U+!11f!c!

!

L&).! %&! #9).9%+H! &-,[.! %S$)6$*+! B+! #9AA&)B+! j!-->!lH! $%! .4II$*! B+! .&$.$,! 4)+! #9AA&)B+! +*!

BS&--4K+,!.4,!%&!*94#F+!()*,C+!d^$)B9@.!+*!7$)4_f!94!T+*94,!d`&#!a"!bf!B4!#%&6$+,!-94,!9'*+)$,!

%+!,C.4%*&*!#9,,+.-9)B&)*/!

--> 57/4 

 ans  = 

    14.25 

--> (2+9)^5 

 ans  = 

    161051. 

!

R%!+.*!-9..$'%+!B+!,+6+)$,!+)!&,,$[,+!M!*94*!A9A+)*H!&6+#!%+.!I%[#F+.!B4!#%&6$+,!m!n!o!p!94!&6+#!

%&! .94,$.H! %+.! *94#F+.! U&4#F+! +*! B,9$*+! -+,A+**&)*! B+!A9B$I$+,! %+.! $).*,4#*$9).H! +*! %+.! *94#F+.!

F&4*! +*! '&.! B9))&)*! %&! -9..$'$%$*C! B+! ,+6+)$,! .4,! 4)+! #9AA&)B+! -,C#CB+AA+)*! +_C#4*C+/

Q!)9*+,!

L+6&)*!%+!,C.4%*&*H!ans!
.S&II$#F+!-94,!j!&).@+,!l!

dj!,C-9).+!l!+)!&)U%&$.f/!



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"WE33!

8&%#4%.!)4AC,$J4+.!.$A-%+.!

P94.! %+.! #&%#4%.! +II+#*4C.! -&,! "#$%&'! .9)*! )4AC,$J4+./! "#$%&'! #&%#4%+! &6+#! B+.!A&*,$#+.! d69$,! %+!

#F&-$*,+!DH!-&U+!D3f/!

7+.! 9-C,&*$9).! .+! )9*+)*! j!+!l! -94,! %S&BB$*$9)H! j!-!l! -94,! %&! .94.*,&#*$9)H! j!*!l! -94,! %&!

A4%*$-%$#&*$9)H!j!/!l!-94,!%&!B$6$.$9)H!j!^!l!-94,!%+.!+_-9.&)*./!7&!6$,U4%+!B+.!)9A',+.!BC#$A&4_!

+.*!)9*C+!&6+#!4)!-9$)*/!Z&,!+_+A-%+!c!

-->2+3.4 

 ans  = 

    5.4 

!

R%! +.*! )C#+..&$,+! B+! '$+)! ,+.-+#*+,! %&! #&..+! dA&]4.#4%+.! +*! A$)4.#4%+.f! -94,! J4+! %+.! #&%#4%.!

.S+II+#*4+)*! #9,,+#*+A+)*/! Z&,! +_+A-%+H! &6+#! %&! #9AA&)B+! sqrt! J4$! -+,A+*! B+! #&%#4%+,! %&!

,&#$)+!#&,,C+!c!

-->sqrt(9) 

 ans  = 

    3. 

&%9,.!J4+!c! -->SQRT(9) 

        !--error 4  

Variable non définie: SQRT 

!

G-."3*5(,-.")',2%$+&%-,."

%e!+*!%pi!,+-,C.+)*+)*!,+.-+#*$6+A+)*!e!+*!!!c!
--> %e 

 %e  = 

    2.7182818 

--> %pi 

 %pi  = 

    3.1415927 

!

%i!,+-,C.+)*+!%&!6&,$&'%+!#9A-%+_+!i!+)!+)*,C+!+*!.S&II$#F+!i!+)!.9,*$+!c!

--> 2+3*%i 

 ans  = 

    2. + 3.i 

"

?*+,"3-")'."'<<%$9-,"&-",1.+&2'2"

()!&]94*&)*!4)!-9$)*;6$,U4%+!j!;!l!M!%&!I$)!BS4)+!%$U)+!B+!#9AA&)B+H!%+!#&%#4%!.S+II+#*4+!A&$.!%+!

,C.4%*&*!)+!.S&II$#F+!-&./!

-->(1+sqrt(5))/2; --> (1+sqrt(5))/2 

 ans  = 

    1.618034 



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"<E33!

?*+,".-",'))-&-,"&-"3*5"0E+3-"<*3$2%*3"

7+.!)9A.!B+.!-,$)#$-&%+.!I9)#*$9).!.9)*!,C#&-$*4%C.!&4!#F&-$*,+!3!B+!#+!B9#4A+)*!d-&U+!3Df/!Z&,!

+_+A-%+!c!!

--> exp(10)/factorial(10) 

 ans  = 

    0.0060699 

!

R%! +.*!-9..$'%+!BS4*$%$.+,! %&! *94#F+! *&'4%&*$9)!o!! B+! .9)! #%&6$+,!-94,! #9A-%C*+,! %+)!)9A!BS4)+!

I9)#*$9)!94!BS4)+!6&,$&'%+!B9)*!9)!&!B9))C!%+.!-,+A$[,+.!%+**,+./!

Z&,!+_+A-%+H!.$!%S9)!*&-+!B&).!%&!#9).9%+!c!

-->fact 

+*!J4+!%S9)!*&-+!.4,!%&!*94#F+!*&'4%&*$9)H!4)+!-+*$*+!I+)X*,+!&--&,&q*!-+,A+**&)*!B+!#F9$.$,!+)*,+!

*94*+.! %+.! I9)#*$9).! +*! )9A.! B+! 6&,$&'%+.! #9AA+)e&)*! -&,! factH! #9AA+! factorial! +*!

factor/! R%!.4II$*!&%9,.!B+!B94'%+;#%$J4+,!.4,! %&!I9)#*$9)!.94F&$*C+!94!B+!%&!.C%+#*$9))+,!&6+#!%&!

.94,$.!94!%+.!*94#F+.!n!p!+*!BS&--4K+,!.4,!%&!*94#F+!()*,C+!d^$)B9@.!+*!7$)4_f!94!T+*94,!d`&#!

a"!bf!-94,!%S$).C,+,/!

!

D'"(',,-"0-"5-3+."

?94.!.+,+:!&A+)C!M!4*$%$.+,!*94*!-&,*$#4%$[,+A+)*!%+.!A+)4.!%$.*C.!#$;B+..94./!

H))&%$'2%*3."

• 7SF$.*9,$J4+!B+.! #9AA&)B+.! -+,A+*! B+! ,+*,946+,! *94*+.! %+.! #9AA&)B+.! B+.! .+..$9).!

-,C#CB+)*+.!+*!B+!%&!.+..$9)!#94,&)*+/!

• 7+! )&6$U&*+4,! B+! 6&,$&'%+.! -+,A+*! B+! ,+*,946+,! *94*+.! %+.! 6&,$&'%+.! 4*$%$.C+.!

-,C#CB+AA+)*!&4!#94,.!B+!%&!AXA+!.+..$9)/!

I0%2%*3"

?,1<1,-3$-.! dB&).! %+! A+)4! #$%&'(! .94.! `&#! a"! bf! -+,A+*! B+! ,CU%+,! +*! B+! -+,.9))&%$.+,! %+.!

#94%+4,.H! %+.!-9%$#+.!+*! %&! *&$%%+!B+.!#&,&#*[,+.!B&).! %&! #9).9%+!+*!B&).! %SCB$*+4,H! #+!J4$!+.*! *,[.!

4*$%+!J4&)B!9)!-,9]+**+!.4,!4)!C#,&)/!

8%$J4+:!.4,!J<<'$-,"&'"$*3.*&-!-94,!+II&#+,!*94*!%+!#9)*+)4!B+!%&!#9).9%+/!L&).!#+!#&.H!%SF$.*9,$J4+!
+.*!#9).+,6C!+*!%+.!#&%#4%.!+II+#*4C.!%9,.!B+!%&!.+..$9)!,+.*+)*!+)!ACA9$,+/!?94.!-94,,+:!*94]94,.!

,+6+)$,!.4,!4)+!#9AA&)B+!J4$!&!C*C!+II&#C+!+)!4*$%$.&)*!%+.!I%[#F+.!B4!#%&6$+,/!

8*32,K&-"

Z94,!$)*+,,9A-,+!4)!-,9U,&AA+!+)!#94,.!BS+_C#4*$9)H!9)!-+4*!c!

• P&-+,!pause!B&).! %+!-,9U,&AA+!94!#%$J4+,!.4,!8*32,K&-"L" 732-,,*5),-!B&).! %&!'&,,+!
B+! A+)4.! d8*,%! b! .94.! ^$)B9@.! +*! 7$)4_! 94! 89AA&)B+! b! .94.! `&#! a"! bfH! .$! %+!

-,9U,&AA+! +.*! BC]M! %&)#C/! L&).! *94.! %+.! #&.H! %S$)6$*+! B+! #9AA&)B+! j!-->!l! .+!

*,&).I9,A+,&!+)!j!-1->!lH!-4$.!+)!j!-2->!lrH!.$!%S9-C,&*$9)!+.*!,C-C*C+/!

• Z94,! ,+6+)$,! &4! A9A+)*! B+! %S$)*+,,4-*$9)! B4! -,9U,&AA+H! *&-+,! resume! B&).! %&!

#9).9%+!94!#%$J4+,!.4,!8*32,K&-"L"F-),-30,-/!
• Z94,! &,,X*+,! BCI$)$*$6+A+)*! 4)! #&%#4%! .&).! -9..$'$%$*C! B+! ,+*94,H! *&-+,!abort! B&).! %&!

#9).9%+!94!#%$J4+,!.4,!8*32,K&-"L"H('30*33-,!B&).!%&!'&,,+!B+!A+)4./!

Q!)9*+,!

7+.!I9)#*$9).!B$.-9)$'%+.!

.9)*!CU&%+A+)*!%$.*C+.!B&).!

%S&$B+!&##+..$'%+!+)!#%$J4&)*!

.4,!M"L"H%0-"0-"#$%&'("B&).!
%&!'&,,+!B+.!A+)4./!



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"=E33!

DE10%2-+,"

P&-+,!B$,+#*+A+)*!B&).!%&!#9).9%+!&!B+4_!$)#9)6C)$+)*.!c!%S+),+U$.*,+A+)*!)S+.*!-&.!-9..$'%+H!+*!

.$! -%4.$+4,.! %$U)+.! BS$).*,4#*$9).! 9)*! C*C! *&-C+.H! %+.! A9B$I$#&*$9).! )+! .9)*! -&.! &$.C+./! Z94,!

+)#F&q)+,!-%4.$+4,.!$).*,4#*$9).H!%SCB$*+4,!+.*!%S94*$%!&--,9-,$C/!

N+/,%,"&E10%2-+,"

Z94,! 946,$,! %SCB$*+4,! M! -&,*$,! B+! %&! #9).9%+H! #%$J4+:! .4,! %&! -,+A$[,+! $#h)+! !B&).! %&! '&,,+!

BS94*$%.!94!.4,!H))&%$'2%*3."L"#$%O*2-.!B&).!%&!'&,,+!B+!A+)4./!

7SCB$*+4,!.S946,+!&6+#!4)!I$#F$+,!-&,!BCI&4*!J4$!.S$)*$*4%+!j!Sans titre 1!l/!

!

I$,%,-"0'3."&E10%2-+,"

a)!*&-+!B4!*+_*+!B&).!%SCB$*+4,!#9AA+!B&).!)S$A-9,*+!J4+%!*,&$*+A+)*!B+!*+_*+/!!

L&).!%SCB$*+4,!B+!*+_*+H!%S&--&,$*$9)!B+.!-&,+)*F[.+.H!946,&)*+.!+*!I+,A&)*+.H!+*!B+.!#9AA&)B+.!

B+!I$)!B+!'94#%+H!B+!I9)#*$9)!+*!B+!*+.*!+.*!&4*9A&*$J4+/!a)!-+4*!#+-+)B&)*!BC.&#*$6+,!#+.!B+4_!

I9)#*$9))&%$*C.! B&).! %+! A+)4! N)2%*3." L" 8*5)&12%*3" '+2*5'2%P+-H! +)! #%$J4&)*! .4,! %+.! B+4_!
+)*,C+.!#$;B+..94.!&#*$6C+.!-&,!BCI&4*!c!

• QRSRT"
• %<R<+3$2%*3RT"

!

()!-,$)#$-+H!$%!I&4*!&%%+,!M!%&!%$U)+!&-,[.!#F&J4+!$).*,4#*$9)H!A&$.!$%!+.*!-9..$'%+!B+!*&-+,!-%4.$+4,.!

$).*,4#*$9).!.4,!4)+!AXA+!%$U)+!+)!%+.!.C-&,&)*!-&,!4)!-9$)*;6$,U4%+!j!;!l/!

\)!BC#&%&U+!B+!BC'4*!B+!%$U)+!&--+%C!$)B+)*&*$9)!.+!I&$*!&4*9A&*$J4+A+)*!%9,.J4S9)!#9AA+)#+!

4)+!'94#%+!94!4)!*+.*/!

L&).!%S+_+A-%+!.4$6&)*H!9)!#&%#4%+!1>!*+,A+.!B+!%&!.4$*+!!!!!!BCI$)$+!-&,!c!
!! ! !!!!!!!!!!!!!!!!!!
!!!! ! !!! ! !!

!

Q!)9*+,!

;!Z94,!C#,$,+!B+.!#9AA+)*&$,+.!J4$!)+!.+,9)*!-&.!-,$.!+)!#9A-*+!B&).!%+.!#&%#4%.H!%+.!I&$,+!-,C#CB+,!B+!j!//!l/!
;!Z94,!#F&)U+,!%&!-9%$#+H!#%$J4+:!.4,!N)2%*3."L"?,1<1,-3$-./!
;!Q!%SC#,$*4,+!BS4)!-,9U,&AA+H!%S$)B+)*&*$9)!+.*!&4*9A&*$J4+/!"$!*94*+I9$.!#+%&!)SC*&$*!-&.!%+!#&.H!#%$J4+:!.4,!B*,5'2"L"8*,,%@-,"
&E%30-32'2%*3!-94,!%&!,C*&'%$,!d8*,%!R!.4,!^$)B9@.!+*!7$)4_!94!89AA&)B+!R!.4,!`&#!a"!bf/!



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"YE33!

J3,-@%.2,-,"

R%!+.*!-9..$'%+!BS+),+U$.*,+,!*94*!I$#F$+,!+)!#%$J4&)*!.4,!B%$9%-,"L"J3,-@%.2,-,".*+./!

7S+_*+).$9)! j!/.#+!l! M! %&! I$)! B4! )9A! B+! I$#F$+,! BC#%+)#F+,&! &4*9A&*$J4+A+)*! %+! %&)#+A+)*! B+!

"#$%&'!M!%S946+,*4,+!B4!I$#F$+,!d+_#+-*C!.94.!7$)4_!+*!`&#!a"!bf/!

89-$+,!B&).!%&!#9).9%+H!+_C#4*+,!%+!-,9U,&AA+!

()!#%$J4&)*!.4,!(_C#4*+,!B&).!%&!'&,,+!B+!A+)4.H!*,9$.!9-*$9).!.9)*!-,9-9.C+.!c!

• (_C#4*+,!j!T<%$9%-,".'3."1$9*"l!d8*,%!`&]!(!.94.!^$)B9@.!+*!7$)4_H!8AB!`&]!(!.94.!`&#!

a"! bf!c! %+! I$#F$+,! +.*! +_C#4*C! .&).! J4+! %+! -,9U,&AA+! )+! .SC#,$6+! B&).! %&! #9).9%+! d+)!

&K&)*!+),+U$.*,C!%+!I$#F$+,!&4!-,C&%&'%+f/!

• (_C#4*+,!U"T<%$9%-,"'/-$"1$9*"l!d8*,%!7!.94.!^$)B9@.!+*!7$)4_H!8AB!7!.94.!`&#!a"!bf!c!

,CC#,$*!%+!I$#F$+,!B&).!%&!#9).9%+!+*!%S+_C#4*+/!

• (_C#4*+,!j!TV+.P+E'+" $+,.-+,R" '/-$" 1$9*"l!d8*,%!(!.94.!^$)B9@.!+*!7$)4_H!8AB!(!.94.!

`&#! a"! bf!c! ,CC#,$*! %&! .C%+#*$9)! #F9$.$+! &6+#! %&! .94,$.! B&).! %&! #9).9%+! +*! %S+_C#4*+! 94!

+_C#4*+!%+.!B9))C+.!B4!I$#F$+,!]4.J4SM!%&!-9.$*$9)!B4!#4,.+4,!BCI$)$+!-&,!%S4*$%$.&*+4,f/!!

!

a)!-+4*!&4..$!4*$%$.+,!%+!#9-$+,E#9%%+,!#%&..$J4+/!!

!

D'"<-3W2,-"@,')9%P+-"

N+/,%,"+3-"<-3W2,-"@,')9%P+-"

\)+!I+)X*,+!U,&-F$J4+!.S946,+!-94,!*94*!*,&#C/!R%!+.*!-9..$'%+!B+!*,&#+,!B+.!#94,'+.H!B+.!.4,I&#+.!

+*!B+.!)4&U+.!B+!-9$)*.!d69$,!%+!#F&-$*,+!DH!-&U+!1=f/!

a)!9'*$+)*!4)!+_+A-%+!B+!#94,'+!+)!*&-&)*!B&).!%&!#9).9%+!c!

-->plot 

!

!

Q!)9*+,!

;!Z94,!+II&#+,!%+!*,&#C!

-,C#CB+)*H!*&-+:!clf!!
dj!#%+&,!I$U4,+!l!+)!&)U%&$.f/!

;!Z94,!946,$,!4)+!&4*,+!

I+)X*,+!U,&-F$J4+H!*&-+:!

scf;!dj!.+*!#4,,+)*!I$U4,+!l!
+)!&)U%&$.f/!

"$!-%4.$+4,.!I+)X*,+.!

U,&-F$J4+.!9)*!C*C!

946+,*+.H!9)!-+4*!#F9$.$,!

#+%%+!B&).!%&J4+%%+!9)!6+4*!

I&$,+!.9)!*,&#C!+)!*&-&)*!

scf(n)s!9t!)!+.*!%+!
)4AC,9!B+!%&!I+)X*,+!

d$)B$J4C!+)!F&4*!M!U&4#F+f/!



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"1>E33!

X*0%<%-,"+3"2,'$1"

7&!%94-+! !-+,A+*!B+!I&$,+!4)!:99A/!Z94,!+II+#*4+,!4)!:99A!+)!B+4_!B$A+).$9).H!#%$J4+:!.4,!

%S$#h)+! +*! &6+#! %&! .94,$.! #,C+:! 4)! ,+#*&)U%+! J4$! #9).*$*4+,&! %&! )946+%%+! 64+! &U,&)B$+/! Z94,!

+II+#*4+,! 4)! :99A! +)! *,9$.! B$A+).$9).H! #%$J4+:! .4,! %S$#h)+! +*! #,C+:! %+! -&,&%%C%C-$-[B+! J4$!

#9).*$*4+,&!%&!)946+%%+!64+!&U,&)B$+/!R%!+.*!CU&%+A+)*!-9..$'%+!B+!:99A+,!+)!4*$%$.&)*!%&!A9%%+**+!

B+!%&!.94,$./!Z94,!,+6+)$,!M!%SC#,&)!$)$*$&%H!#%$J4+:!.4,!%S&4*,+!%94-+! /!

7S$#h)+! !-+,A+*!B+! I&$,+! *94,)+,! %&! I$U4,+! d-&,*$#4%$[,+A+)*!4*$%+!+)!3Lf!&6+#!B+.!&#*$9).!B+!

#%$#!B,9$*!J4$!.+,9)*!U4$BC+.!-&,!B+.!A+..&U+.!+)!'&.!B+!%&!I+)X*,+/!

Z94,!B+.!A9B$I$#&*$9).!-%4.!-,C#$.+.H!#%$J4+:!.4,!I0%2%*3"L"?,*),%121."0-" &'"<%@+,-!94!?,*),%121."
0-."'Y-.!+*!%&$..+:;694.!U4$B+,!d#+**+!9-*$9)!)S+.*!-&.!+)#9,+!B$.-9)$'%+!.94.!`&#!a"!bf/!

!

DE'%0-"-3"&%@3-"

Z94,!&##CB+,!M!%S&$B+!+)!%$U)+H!#%$J4+:!.4,!M"L"H%0-"#$%&'(!B&).!%&!'&,,+!B+!A+)4.H!94!*&-+:!B&).!

%&!#9).9%+!c!

-->help 

!

!

!

Z94,!9'*+)$,! B+! %S&$B+! .4,!B+.! I9)#*$9).H! *&-+:!B&).! %&! #9).9%+!help! +*! %+! )9A!B+! %&! I9)#*$9)!

.94F&$*C+/!Z&,!+_+A-%+!c!

-->help sin 

&II$#F+,&!%S&$B+!B+!%&!I9)#*$9)!sin!d.$)4.f/!

Q!)9*+,!

\)+!-&,*$+!B+!%S&$B+!+.*!

B$.-9)$'%+!+)!I,&)e&$.H!%+!

,+.*+!+.*!+)!&)U%&$./!!

L+.!+_+A-%+.!BS4*$%$.&*$9)!

-+46+)*!X*,+!+_C#4*C.!B&).!

"#$%&'!+*!CB$*C.!B&).!

"#$u9*+.!+)!4*$%$.&)*!%+.!

'94*9).!&..9#$C.!B&).!%+!

#&B,+!B+!%S+_+A-%+/!



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"11E33!

Z1,-,"&-."<-3W2,-."-2")-,.*33'&%.-,".*3"-.)'$-"0-"2,'/'%&"

89AA+!-94,! %S+)6$,9))+A+)*!-&,!BCI&4*!B+! "#$%&'H! ,&..+A'%&)*! %+.! I+)X*,+.!B+! %&! #9).9%+H! %+.!

)&6$U&*+4,.!B+!I$#F$+,.!+*!B+!6&,$&'%+.!+*!%SF$.*9,$J4+!B+.!#9AA&)B+.H!*94*+.!%+.!&4*,+.!I+)X*,+.!

B+!"#$%&'!-+46+)*!X*,+!,+-9.$*$9))C+.!B&).!4)+!.+4%+!+*!AXA+!I+)X*,+/!Z&,!+_+A-%+H!%S4*$%$.&*+4,!

-+4*!#F9$.$,!B+!-%&#+,!%SCB$*+4,!B&).!%S+)6$,9))+A+)*!-&,!BCI&4*!B+!"#$%&'/!

Z94,! -%&#+,! 4)+! I+)X*,+! B&).! 4)+! &4*,+H! 9)! ,+-[,+! BS&'9,B! %&! '&,,+! F9,$:9)*&%+! '%+4+! .94.!

^$)B9@.H!94!)9$,+!.94.!`&#!a"!b!+*!7$)4_H!.$*4C+!+)!F&4*!B+!%&!I+)X*,+!.94.!%&!'&,,+!BS94*$%.!+*!

#9)*+)&)*!4)!-9$)*!BS$)*+,,9U&*$9)!M!B,9$*+/!

• "94.!^$)B9@.!+*!7$)4_H!#%$J4+:!.4,!#+**+!'&,,+!&6+#!%+!'94*9)!U&4#F+!B+!%&!.94,$.H!+*H!+)!

A&$)*+)&)*!#+!'94*9)!+)I9)#CH!BC-%&#+:!%&!I%[#F+!B+!%&!.94,$.!B&).!%&!I+)X*,+!.94F&$*C+/!

• "94.!`&#!a"!bH!#%$J4+:!.4,!#+**+!'&,,+!+*H!+)!A&$)*+)&)*!%+!#%$#!.4,!%&!.94,$.H!BC-%&#+:;%&!

B&).!%&!I+)X*,+!.94F&$*C+/!

\)! ,+#*&)U%+! &--&,&q*! $)B$J4&)*! %+! -9.$*$9))+A+)*! I4*4,! B+! %&! I+)X*,+/! 79,.J4+! %&! -9.$*$9)! +.*!

#+%%+! J4+! 694.! .94F&$*+:H! ,+%v#F+:! %+! '94*9)! B+! %&! .94,$./! Z94,! &))4%+,! +*! I&$,+! ,+..9,*$,! %&!

I+)X*,+H!#%$J4+:!.4,!%&!-+*$*+!I%[#F+!M!B,9$*+!B+!%&!AXA+!'&,,+/!

!

! !

!



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"1DE33!

89')%2,-">"!"?,*@,'55-,"

!

L&).! %+.! +_+A-%+.! B9))C.! B&).! #+! B9#4A+)*H! *94*+! %$U)+! -,C#CBC+! B+! j!-->!l! +.*! 4)+!

#9AA&)B+H!%+.!&4*,+.!%$U)+.!.9)*!%+.!,+*94,.!d,C.4%*&*.!B+!#&%#4%H!A+..&U+.!BS+,,+4,rf/!R%!)+!I&4*!

-&.!C#,$,+!j!-->!l!B&).! %SCB$*+4,/!u94.! %S&69).! $)*,9B4$*!4)$J4+A+)*!-94,!'$+)!B$IIC,+)#$+,! %+.!

%$U)+.!B+!#9AA&)B+!B+.!,+*94,.!B+!#&%#4%.H! %S&II$#F&U+!.+!I&$.&)*!&$).$!B&).! %&!#9).9%+!&-,[.!4)!

#9-$+,E#9%%+,/!Z,C.+)*C+.!B&).!4)!*&'%+&4!d.&).!j!-->!l!+*!.&).!,+*94,!B+!#&%#4%fH!%+.!#9AA&)B+.!

.9)*!B9)#!,+-,C.+)*C+.!*+%%+.!J4S+%%+.!B+6,9)*!X*,+!*&-C+.!B&).!%SCB$*+4,/!

"

[',%'(&-.R"'<<-$2'2%*3"-2"'<<%$9'@-"

D-."/',%'(&-."

"#$%&'! )S+.*! -&.! 4)! %9U$#$+%! B+! #&%#4%! I9,A+%/! R%! #&%#4%+! 4)$J4+A+)*! &6+#! B+.! )9A',+./! P94.! %+.!

#&%#4%.!.9)*!+)!,C&%$*C!I&$*.!&6+#!B+.!A&*,$#+.H!A&$.!#+%&!-+4*!-&..+,!$)&-+,e4/!w$+)!J4+!%&!)9*$9)!

B+!A&*,$#+!)+!.9$*!-&.!#9))4+H!9)!4*$%$.+!%+.!6+#*+4,.!+*!%+.!.4$*+.!B+!)9A',+.!J4$!.9)*H!+)!I&$*H!

B+.!A&*,$#+.!1!x!!!94!!!x!1H!B+!AXA+!J4S4)!)9A',+!+.*!4)+!A&*,$#+!B+!B$A+).$9)!1!x!1/!

7+.! 6&,$&'%+.! )S9)*! -&.! '+.9$)! BSX*,+! BC#%&,C+.! M! %S&6&)#+H! A&$.! *94*+! 6&,$&'%+! B9$*! &69$,! 4)+!

6&%+4,/! Z&,! +_+A-%+H! B+A&)B+,! %&! 6&%+4,! B+! %&! 6&,$&'%+! a! .&).! %4$! &69$,! B9))C! B+! 6&%+4,!

&4-&,&6&)*H!-,9B4$*!4)+!+,,+4,!c!

-->a 

  !--error 4  

Variable non définie : a 

!

"$!%S9)!&II+#*+!4)+!6&%+4,!M!%&!6&,$&'%+!aH!$%!)SK!&!-%4.!BS+,,+4,!c!

--> a=%pi/4 

 a  = 

    0.7853982 

--> a 

 a  = 

    0.7853982 

!

a)!-+4*!4*$%$.+,!)S$A-9,*+!J4+%!)9A!B+!6&,$&'%+!J4$!)S+.*!-&.!BC]M!BCI$)$!-&,!%+!.K.*[A+!c!

--> Pisur2=%pi/2 

 Pisur2  = 

    1.5707963 

!

Q!)9*+,!

P94*!#9AA+!%+.!I9)#*$9).!

"#$%&'H!4)!)9A!B+!6&,$&'%+!

)+!B9$*!-&.!#9A-9,*+,!

BS&##+)*.!94!B+!#&,&#*[,+.!

.-C#$&4_/!



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"13E33!

"$!%S9)!)S&II+#*+!-&.!%+!,C.4%*&*!BS4)!#&%#4%!M!4)+!6&,$&'%+H!%&!6&%+4,!.+,&!&II+#*C+!

&4*9A&*$J4+A+)*!M!%&!6&,$&'%+!&--+%C+!ans!c!

-->3*(4-2) 

 ans  = 

    6.   

 

-->ans 

 ans  = 

    6. 

"

D-."<*3$2%*3."

7+.! I9)#*$9).! .9)*! %+!A9K+)! %+! -%4.! .$A-%+! +*! %+! -%4.! )&*4,+%! -94,! I&$,+! B+.! #&%#4%.! M! -&,*$,! B+!

6&,$&'%+.!+*!9'*+)$,!B+.!,C.4%*&*.!M!-&,*$,!B+!#+%%+.;#$/!

7&!BCI$)$*$9)!BS4)+!I9)#*$9)!#9AA+)#+!-&,!function!+*!I$)$*!-&,!endfunction/!Z&,!+_+A-%+H!

-94,!*,&).I9,A+,!B+.!+4,9.!d+f!+)!B9%%&,.!dBf!&6+#!4)!*&4_!B+!#F&)U+!d*fH!BCI$)$..9).!%&!I9)#*$9)!

dollars/!7+.!6&,$&'%+.!.9)*!e!+*!t!+*!%S$A&U+!+.*!d/!

-->function d=dollars(e,t); d=e*t; endfunction 

  

-->dollars(200,1.4) 

 ans  = 

    280.   

!

7+!-%4.!.946+)*H!9)!4*$%$.+!B+.!I9)#*$9).!)4AC,$J4+.!M!4)+!6&,$&'%+/!Z&,!+_+A-%+H!B+4_!I9)#*$9).!

f!+*!g!.9)*!BCI$)$+.!M!%S&$B+!B+.!#9AA&)B+.!#$;B+..94.!c!

-->function y=f(x); y=36/(8+exp(-x)); endfunction 

 

-->function y=g(x); y=4*x/9+4; endfunction 

!

7+.!I9)#*$9).!&K&)*!C*C!BCI$)$+.H!+%%+.!-+46+)*!X*,+!4*$%$.C+.!-94,!#&%#4%+,!B+.!6&%+4,.!c!

--> f(10) 

 ans  = 

    4.4999745 

--> g(12.5) 

 ans  = 

    9.5555556  

Q!)9*+,!

7+.!6&,$&'%+.!x!+*!y!.9)*!B+.!
6&,$&'%+.!A4+**+.H!%+4,.!

)9A.!-946&)*!X*,+!,C4*$%$.C.!

B&).!%&!BCI$)$*$9)!BS&4*,+.!

I9)#*$9).!94!B&).!"#$%&'/!



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"12E33!

G-5'30-,"&E'<<-$2'2%*3"0E+3-"/'&-+,"

7S&II+#*&*$9)!.+!I&$*!B+!I&e9)!.$A-%+!&6+#!%+!.KA'9%+!j!=!l/!

!

DE'<<%$9'@-"

y#,$,+!

P&-+,!%+!)9A!BS4)+!6&,$&'%+!&II$#F+!.&!6&%+4,H!.&4I!&6+#!j!;!l!+)!I$)!B+!#9AA&)B+/!!

!

7+.!#,9#F+*.!

7+.! #,9#F+*.! -+,A+**+)*! B+! BCI$)$,! B+.! A&*,$#+.! d69$,! %&! -&U+! D3f/! 89AA+! C)9)#C!

-,C#CB+AA+)*H! %+!#&%#4%!A&*,$#$+%!+.*!M! %&!'&.+!B+.!#&%#4%.!+II+#*4C.!B&).!"#$%&'/!\)!+.-&#+!94!

4)+! 6$,U4%+! -+,A+*! B+! -&..+,! BS4)+! #9%9))+! M! %&! .4$6&)*+! +*! 4)! -9$)*;6$,U4%+H! BS4)+! %$U)+! M!

%S&4*,+/!

!

Z94,!BCI$)$,!4)!6+#*+4,!#9%9))+!+*!9'*+)$,!4)!&II$#F&U+!+)!#9%9))+!c!

-->v=[3;-2;5] 

 v  =  

    3.   

  - 2.   

    5.   

!

Z94,!BCI$)$,!4)!6+#*+4,!%$U)+!+*!9'*+)$,!4)!&II$#F&U+!+)!%$U)+!c!

-->v=[3,-2,5] 

 v  =  

    3.  - 2.    5.   

!

Z94,!BCI$)$,!4)+!A&*,$#+!+*!&II$#F+,!4)!*&'%+&4!c!

-->m=[1 2 3;4 5 6;7 8 9] 

 m  =  

    1.    2.    3.   

    4.    5.    6.   

    7.    8.    9.  

!

! !

Q!)9*+,!

R%!+.*!&4..$!-9..$'%+!B+!*&-+,!

#+**+!#9AA&)B+!.94.!%&!

I9,A+!c!v=[3 -2 5]!

Q!)9*+,!

R%!+.*!&4..$!-9..$'%+!B+!*&-+,!

#+**+!#9AA&)B+!.94.!%&!

I9,A+!c!
m=[1,2,3;4,5,6;7,8,9] 



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"1VE33!

7&!I9)#*$9)!B$.-!

7&!I9)#*$9)!disp!+.*!*94]94,.!.4$6$+!B+!-&,+)*F[.+./!

06+#!%+!6+#*+4,!v!-,C#CB+)*!c!

-->v(2) 

 ans  =  

  - 2.   

  

-->disp(v(2))  

  - 2.   

!

Z94,!&II$#F+,!4)+!#F&q)+!B+!#&,&#*[,+.!d+)!UC)C,&%!4)+!-F,&.+fH!9)!%&!A+*!+)*,+!U4$%%+A+*.!c!

-->disp("Bob a gagné")  

  Bob a gagné 

!

Z94,!AC%&)U+,!B+.!A9*.!+*!B+.!6&%+4,.H!4*$%$.+:!%&!#9AA&)B+!string!J4$!*,&).I9,A+!%+.!6&%+4,.!

+)!#&,&#*[,+.H!+*!j!+!l!+)*,+!%+.!B$IIC,+)*+.!-&,*$+.!c!

-->d=500; 

  

-->disp("Bob a gagné "+string(d)+" dollars") 

 Bob a gagné 500 dollars 

!

"$!%&!-F,&.+!#9)*$+)*!4)+!&-9.*,9-F+H!$%!+.*!)C#+..&$,+!B+!%&!B94'%+,!B&).!%&!#F&q)+!B+!#&,&#*[,+.!

-94,!J4S+%%+!.S&II$#F+!#9,,+#*+A+)*!c!

-->afficher("C''est juste")  

 C'est juste 

"

D-."(*+$&-. 

DE%3$,15-32'2%*3"

7S9-C,&*+4,!j!:!l!-+,A+*!B+!BCI$)$,!B+.!6+#*+4,.!B+!)9A',+.!B9)*!%+.!#99,B9))C+.!.9)*!+)!.4$*+!

&,$*FAC*$J4+/! a)! B9))+! j!%&! -,+A$[,+! 6&%+4,!c! %+! -&.!c! %&! B+,)$[,+! 6&%+4,!l! d-&.! I9,#CA+)*!

&**+$)*+f/!"$!%+!-&.!)S+.*!-&.!A+)*$9))CH!.&!6&%+4,!+.*!1!-&,!BCI&4*/!

Z&,!+_+A-%+H!-94,!BCI$)$,!4)!6+#*+4,!%$U)+!BS+)*$+,.!J4$!.S$)#,CA+)*+)*!B+!1!+)*,+!3!+*!1>!c!

-->3:10 

 ans  =  

    3.    4.    5.    6.    7.    8.    9.    10.   

94!J4$!.S$)#,CA+)*+)*!B+!D!+)*,+!1!+*!1>!c!

-->1:2:10 

 ans  =  

    1.    3.    5.    7.    9.   



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"1WE33!

94!J4$!.+!BC#,CA+)*+)*!B+!2!+)*,+!D>!+*!D!c!

-->u=20:-4:2 

 u  =  

    20.    16.    12.    8.    4.   

!

B*,"

7&! .*,4#*4,+! B+! '94#%+! %&! -%4.! .$A-%+! -94,! 4)! )9A',+! #9))4! BS$*C,&*$9).! .SC#,$*! &6+#!for … 
end!J4$!.$U)$I$+!j!Z94,!r!I$)!B+!-94,!l/!

!

(_+A-%+!c!8&%#4%!B+!D>!*+,A+.!BS4)+!.4$*+!BCI$)$+!-&,!,C#4,,+)#+!-&,!c!
!! ! !!!!!!!!!!!!!!!!!!!!!!!!!!
!!!! ! !! ! !! ! !!

!

0%U9,$*FA+! yB$*+4,!"#$%&'!

`+**,+!2!B&).!4d1f!

Z94,!)!&%%&)*!B+!1!M!D>!

!!!!4d)z1f!-,+)B!%&!6&%+4,!4d)fzD)z3!

!!!!0II$#F+,!)!+*!4d)f!

{$)!B+!-94, 

u(1)=4; 

for n=1:20 

  u(n+1)= u(n)+2*n+3; 

  disp([n,u(n)]) 

end 

"

\9%&-"

"$! %S9)! 6+4*! J4+! %&! '94#%+! .S&,,X*+! %9,.J4S4)! 9']+#*$I! B9))C! +.*! &**+$)*H! 9)! 4*$%$.+,&! %&! I9,A+!

while … end!J4$!.$U)$I$+!j!P&)*!J4+!r!I$)!B+!*&)*!J4+!l/!

!

(_+A-%+!c!|S&$!,+-%&)*C!+)!D>>V!4)!.&-$)!B+!u9}%!J4$!A+.4,&$*!1HD>!A/!R%!U,&)B$*!B+!3>!#A!-&,!&)/!

|S&$!BC#$BC!B+!%+!#94-+,!J4&)B!$%!BC-&..+,&$*!<!A/!()!J4+%%+!&))C+!6&$.;]+!#94-+,!A9)!.&-$)!? 
!

0%U9,$*FA+! yB$*+4,!"#$%&'!

`+**,+!1HD!B&).!F!dF!~!F&4*+4,!B4!.&-$)f!

`+**,+!D>>V!B&).!&!d&!~!&))C+f!

P&)*!J4+!F�<!

!!!!F!-,+)B!%&!6&%+4,!Fz>H3!dA9)!.&-$)!U,&)B$*f!

!!!!&!-,+)B!%&!6&%+4,!&z1!d4)+!&))C+!.+!-&..+f!

{$)!B+!*&)*!J4+!

0II$#F+,!&!d%&!B+,)$[,+!&))C+f 

h=1.2; 

a=2005; 

while h<7 

  h=h+0.3; 

  a=a+1; 

end 

disp("Je couperai mon..  

sapin en "+string(a)) 

!

Q!)9*+,!

Ä4&)B!4)+!#9AA&)B+!+.*!*,9-!%9)U4+!-94,!X*,+!C#,$*+!.4,!4)+!.+4%+!%$U)+H!%SCB$*+4,!6&!&4*9A&*$J4+A+)*!M!%&!%$U)+/!a)!-+4*!

&4..$!A+**,+!j!..!l!dB+4_!-9$)*.f!&6&)*!BS&%%+,!M!%&!%$U)+/!



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"1<E33!

D-."2-.2."

D-."*)1,'2-+,."0-"$*5)','%.*3"

89A-&,+,! B+.! )9A',+.! 94! 6C,$I$+,! .$! 4)+! &II$,A&*$9)! +.*! 6,&$+! 94! I&4..+! .9)*! B+.! *+.*.! 4*$%+./!

?9$#$!%+.!#9AA&)B+.!#9,,+.-9)B&)*+.!c!

yU&%! L$IIC,+)*! R)IC,$+4,! "4-C,$+4,!
R)IC,$+4,!94!

CU&%!

"4-C,$+4,!94!

CU&%!

== <> < > <= >= 

?,&$! {&4_! (*! a4! u9)!

%T %F & | ~ 

!

!

79,.J4+! %S9)! 6+4*! #9A-&,+,! B+4_! 6+#*+4,.! d94! B+4_! A&*,$#+.fH! %+.! *+.*.! j!==!l! +*! j!<>!l!

#9A-&,+)*!*+,A+!M!*+,A+/!Z&,!+_+A-%+!c!

-->X=[1,2,5]; Y=[5,3,5]; 

  

-->X==Y 

 ans  = 

  F F T   

!

Z94,!*+.*+,!.$!B+4_!6+#*+4,.!.9)*!CU&4_H!9)!4*$%$.+!isequalH!+*!.S$%.!.9)*!B$IIC,+)*.H!~isequal!c!

-->isequal(X,Y) 

 ans  = 

  F   

  

-->~isequal(X,Y) 

 ans  = 

  T   

!

7<T29-3"

7+.!.*,4#*4,+.!#%&..$J4+.!.9)*!%+.!.4$6&)*+.!c!

• if … then … else … end!dj!"$r&%9,.r.$)9)rI$)!B+!.$!lfH!!
• if … then … elseif … then … else … end!dj!"$r&%9,.r94!.$r&%9,.!r!94!r!

I$)!B+!.$!lf/!

!

if … then!B9$6+)*!X*,+!C#,$*.!.4,!%&!AXA+!%$U)+H!B+!AXA+!J4+!elseif … then/!

!

Q!)9*+,!

0**+)*$9)!M!%&!-,C#$.$9)/!7+.!#&%#4%.!I&$*.!C*&)*!&--,9#FC.H!%+!*+.*!j!==!lB9))+!-&,I9$.!B+.!,C-9).+.!I&4..+.!d69$,!%+.!

-,9'%[A+.!B+!-,C#$.$9)H!-&U+!3>f/!



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"1=E33!

(_+A-%+!c!0%$#+!%&)#+!*,9$.!BC./!

• "$!+%%+!9'*$+)*!*,9$.!WH!+%%+!U&U)+!D>!ÅH!

• "$!+%%+!9'*$+)*!*,9$.!,C.4%*&*.!$B+)*$J4+.!B$IIC,+)*.!B+!WH!+%%+!U&U)+!1>!ÅH!

• "$!+%%+!9'*$+)*!B+4_!,C.4%*&*.!$B+)*$J4+.H!+%%+!U&U)+!V!ÅH!

• "$)9)H!+%%+!)+!U&U)+!,$+)/!

!

a)!-+4*!.$A4%+,!4)!%&)#+,!+*!#&%#4%+:!%+!U&$)!BS0%$#+H!+)!4*$%$.&)*!%+.!I9)#*$9).!c!

• grand!d69$,!-&U+!DDfH!

• unique(D)!J4$!)+!U&,B+!J4S4)+!I9$.!%+.!6&%+4,.!J4$!&--&,&$..+)*!-%4.$+4,.!I9$.!B&).!DH!

• length(unique(D))!J4$!B9))+!%&!*&$%%+!B4!6+#*+4,!&$).$!9'*+)4H!B9)#!1!.$! %+.!*,9$.!

*+,A+.!.9)*!CU&4_H!D!.$!B+4_!*+,A+.!.9)*!CU&4_/!

!

0%U9,$*FA+! yB$*+4,!"#$%&'!

`+**,+!%+.!*,9$.!6&%+4,.!B&).!L!

"$!0%$#+!9'*$+)*!*,9$.!WH!&%9,.!

!!!!0%$#+!U&U)+!D>!+4,9.!

"$)9)H!.$!+%%+!9'*$+)*!3!BC.!$B+)*$J4+.H!&%9,.!

!!!!0%$#+!U&U)+!1>!+4,9.!

"$)9)H!.$!+%%+!9'*$+)*!D!BC.!$B+)*$J4+.H!&%9,.!

!!!!0%$#+!U&U)+!V!+4,9.!

"$)9)!

!!!!0%$#+!)+!U&U)+!,$+)!

{$)!B+!.$!

0II$#F+,!%+!U&$)!BS0%$#+ 

D=grand(1,3,"uin",1,6); 

if D==[6,6,6] then 

  G=20; 

elseif length(unique(D))==1 then 

  G=10; 

elseif length (unique(D))==2 then 

  G=5; 

else 

  G=0; 

end 

disp("Alice gagne "+.. 

string(G)+ " euros") 

!

D-."2,'$1."-3">"-2"A"0%5-3.%*3."

7+.!*,&#C.!B&).!%+!-%&)!.+!I9)*!&6+#!%&!#9AA&)B+!plot/!a)!-+4*!#F9$.$,!%&!#94%+4,!+*!%S&.-+#*!+)!

A+**&)*!%+.!$)B$#&*$9).!B+!#94%+4,!+*!B+!.*K%+!B+!-9$)*.!+)*,+!U4$%%+A+*.!c!

• 7+.!#94%+4,.!

"b"!~!'%+4!d-&,!BCI&4*fH!"k"!~!)9$,H!"r"!~!,94U+H!"g"!~!6+,*H!"c"!~!#K&)H!"m"!~!A&U+)*&H!!

"y"!~!]&4)+H!"w"!~!'%&)#/!

• 7+.!.*K%+.!B+!-9$)*.!

T+%$C.!d-&,!BCI&4*fH!94!"."H!"+"H!"o"H!"x"H!"*"/!

LS&4*,+.!9-*$9).!.9)*!B$.-9)$'%+.!&6+#!c!"s"H!"d"H!"v"H!"<"H!+*!">"/!

!

! "



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"1YE33!

4,'$1."0-"('.-"

Z94,!*,&#+,!4)!-9$)*!

P,&#+,!%+!-9$)*!0d1!s!Df!&6+#!4)!-9$)*!,94U+/!

yB$*+4,!"#$%&'! {+)X*,+!U,&-F$J4+!

plot(1,2,".r") 

 

!

Z94,!*,&#+,!4)!.+UA+)*!

P,&#+,!%+!.+UA+)*!Ç0wÉ!+)!'%+4!d-&,!BCI&4*f!&6+#!0d1!s!Df!+*!wd3!s!Vf/!

yB$*+4,!"#$%&'! {+)X*,+!U,&-F$J4+!

plot([1,3],[2,5]) 

 

!

4,'$1."0-"$*+,(-.")&'3-."01<%3%-.")',"0-."<*3$2%*3."]^<QY_"

Z94,!4)+! I9)#*$9)!! ! !!!!!9)!B9))+!BS&'9,B! %+.! 6&%+4,.!B+!x! &6+#! %&! #9AA&)B+!linspace 

+)!C#,$6&)*!c!x=linspace(a,b,n);!9t!a!+.*!%&!-%4.!-+*$*+!6&%+4,!B+!%&!6&,$&'%+!!H!b!+.*!%&!-%4.!
U,&)B+!6&%+4,!B+!!H!+*!n!+.*!%+!)9A',+!B+!6&%+4,.!J4$!.+,9)*!#&%#4%C+.!+)*,+!a!+*!b/!

u+!-&.!94'%$+,!%+!j!;!l!.$)9)!%+.!)!6&%+4,.!B+!!!.S&II$#F+,9)*/!
!

Z&,!+_+A-%+H!.9$+)*!B+4_!I9)#*$9).!!!+*!!!BCI$)$+.!.4,!Ç;D!s!VÉ!-&,!c!
! ! ! !!! ! !!!!!!H!+*!! ! ! !"# !

! !

! !



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"D>E33!

8$;B+..94.!&6+#!#+!-,9U,&AA+H!9)!9'*$+)*!%+!*,&#C!B+!%&!#94,'+!B+!!H!+)!'%+4!-&,!BCI&4*/!
yB$*+4,!"#$%&'! {+)X*,+!U,&-F$J4+!

function y=f(x) 

  y=(x^2+2*x)*exp(-x) 

endfunction 

x=linspace(-2,5,50); 

plot(x,f) 

 

()!&]94*&)*!%+!-,9U,&AA+!#$;B+..94.H!9)!9'*$+)*!%+!*,&#C!B+.!B+4_!#94,'+.H!#+%%+!B+!f!+)!,94U+!
+*!#+%%+!B+!g!+)!6+,*/!7+!*,&#C!-,C#CB+)*!&!C*C!+II&#C!U,v#+!M!%&!#9AA&)B+!clf!dj!#%+&,!I$U4,+!l!
+)!&)U%&$.f/!

yB$*+4,!"#$%&'! {+)X*,+!U,&-F$J4+!

function y=g(x) 

  y=sin(x/2) 

endfunction 

x=linspace(-2,5,50); 

clf 

plot(x,f,"r",x,g,"g") 

 

!

4,'$1."0-"3+'@-."0-")*%32."

P+,A+.!BS4)+!.4$*+!

7+!#&.! %+!-%4.!#94,&)*!+.*! #+%4$!9t! %S9)!6+4*! *,&#+,! %+.!-9$)*.!!!!! ! ! !!&-,[.!&69$,! #&%#4%C! %+.!
#99,B9))C+.!!!!!!BS4)! 6+#*+4,!!/! a)! C#,$*! &%9,.!plot(u,"*r")! +)! .-C#$I$&)*! %&! I9,A+! +*! %&!

#94%+4,!B+.!-9$)*.!B4!)4&U+!+)*,+!U4$%%+A+*./!a)!&!#F9$.$!$#$!B+.!C*9$%+.!B+!#94%+4,!,94U+!J4$!)+!

.9)*!-&.!,+%$C+./!Z&,!BCI&4*H!%+.!-9$)*.!.9)*!'%+4.!+*!,+%$C./!

yB$*+4,!"#$%&'! {+)X*,+!U,&-F$J4+!

for n=1:50 

  u(n)=(-0.8)^n; 

end 

clf; plot(u,"*r") 

 



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"D1E33!

"*&*$.*$J4+.!B94'%+.!

7+.! )4&U+.! .*&*$.*$J4+.! .9)*! B9))C.! .94.! %&! I9,A+! B+! B+4_! 6+#*+4,.!c! &--+%9).! %+.! b! +*! 5H! 9)!

C#,$,&!&%9,.!plot(X,Y,"<")!-94,!*,&#+,!%+!)4&U+!B+.!-9$)*.!!!!!!!!!!&6+#!B+.!*,$&)U%+.!'%+4./!
yB$*+4,!"#$%&'! {+)X*,+!U,&-F$J4+!

X=[1,3,3,7,7,9,10]; 

Y=[8,7,5,5,4,2,2]; 

clf; plot(X,Y,"<") 

 

!

4,'$1."-3"2,*%."0%5-3.%*3."

"#$%&'! -+,A+*! B+! *,&#+,! B+.! .4,I&#+.! +*! B+.! #94,'+.! B&).! %S+.-&#+! &6+#! 4)! U,&)B! )9A',+!

BS9-*$9).!-94,!%+!*,&$*+A+)*!B+.!I&#+.!#&#FC+.H!%&!#94%+4,!B+.!I&#+.H!%+.!-9$)*.!B+!64+H!+*#/!u94.!

)+!B9))+,9).!$#$!J4+!B+4_!+_+A-%+./!

7&!I9)#*$9)!surf!-+,A+*!B+!*,&#+,!4)+!.4,I&#+/!8+**+!I9)#*$9)!-,+)B!*,9$.!6&,$&'%+.!BS+)*,C+H!xH!

y!+*!z/!x!+*!y!.9)*!B+.!6+#*+4,.!B+!*&$%%+!,+.-+#*$6+!!!+*!!!#9,,+.-9)B&)*!M!B+.!-9$)*.!B+.!&_+.!
!!"!!+*!!!"!/!z!+.*!4)+!A&*,$#+!B+!B$A+).$9)!!!!!B9)*!%SC%CA+)*!!!" !+.*!%&!#9*+!B4!-9$)*!B+!%&!
.4,I&#+!BS&'.#$..+!!!!+*!BS9,B9))C+!!!/!
Z94,!*,&#+,!%&!.4,I&#+!BCI$)$+!-&,!4)+!I9)#*$9)!B4!*K-+!! ! !!!! !!H!$%!I&4*!B9)#!c!

• LCI$)$,!%&!I9)#*$9)!!!
• 8&%#4%+,!z=feval(x,y,f)'!

feval(x,y,f)! ,+*94,)+! %&! A&*,$#+!!!!!B9)*! %SC%CA+)*!!"!+.*!!!!! ! !!!!J4+! %S9)! 6&!
*,&).-9.+,!+)!4*$%$.&)*!%S&-9.*,9-F+!j!'!l!!

• 0--%$J4+,!surf(x,y,z).!

!

7+!*,&#C!B+!%&!.4,I&#+!! ! !!! ! !!!d-&,&'9%9ÑB+!+%%$-*$J4+f!c!
yB$*+4,!"#$%&'! {+)X*,+!U,&-F$J4+!

function z=f(x,y) 

  z=2*x^2+y^2; 

endfunction 

x=linspace(-1,1,100); 

y=linspace(-2,2,200); 

z=feval(x,y,f)'; 

clf 

surf(x,y,z) 

 



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"DDE33!

7&! I9)#*$9)! param3d! -+,A+*! B+! *,&#+,! 4)+! #94,'+! B&).! %S+.-&#+/! param3d! -,+)B! *,9$.!
&,U4A+)*.H!xH!y!+*!zH!J4$!.9)*!B+.!6+#*+4,.!B+!AXA+!*&$%%+!#9,,+.-9)B&)*!&4_!-9$)*.!!!! ! !!! !!!!
B+!%&!#94,'+/!

!

7+!*,&#C!B+!%SFC%$#+!BCI$)$+!-&,!!! ! !"# ! ! ! ! !"# ! ! ! ! !!!c!
yB$*+4,!"#$%&'! {+)X*,+!U,&-F$J4+!

t=linspace(0,4*%pi,100); 

param3d(cos(t),sin(t),t) 

 

!

#%5+&'2%*3."-2".2'2%.2%P+-."

L+! )9A',+4.+.! I9)#*$9).! +_$.*+)*! -94,! +II+#*4+,! B+.! .$A4%&*$9).! B+! I&e9)! ,&-$B+! +*!

-+,I9,A&)*+/!

P$,&U+.!&%C&*9$,+.!&6+#!9,B,+!+*!,+A$.+!

• grand(1,p,"uin",m,n)! ,+*94,)+! 4)! 6+#*+4,! B+!!!*$,&U+.! +)*$+,.! &%C&*9$,+.! -,$.!
+)*,+!!!+*!!!&6+#!!!+)*$+,!-9.$*$IH!!!+*!!!+)*$+,.!+*!! ! !/!
-->t= grand(1,4,"uin",1,6) 

 t  =  

    3.    1.    3.    6.   

!

• grand(1,p,"unf",a,b)!,+*94,)+!4)!6+#*+4,!B+!!!*$,&U+.!,C+%.!&%C&*9$,+.!-,$.!+)*,+!
!!+*!!!&6+#!!!+)*$+,!-9.$*$IH!!!+*!!!,C+%.!+*!! ! !/!
-->tr= grand(1,2,"unf",-1,1) 

 tr  =  

  - 0.7460264    0.9377355 

!



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"D3E33!

#2'2%.2%P+-."

P94*+.!%+.!I9)#*$9).!.*&*$.*$J4+.!F&'$*4+%%+.!.9)*!%$.*C+.!M!%&!-&U+!3D/!

G&,B+:!-&,*$#4%$[,+A+)*!+)!ACA9$,+!c!

• 7&!I9)#*$9)!bar(x,n,couleur)!J4$!*,&#+!B+.!B$&U,&AA+.!+)!'&,,+!c!

yB$*+4,!"#$%&'! {+)X*,+!U,&-F$J4+!

x=[1:10]; 

n=[8,6,13,10,6,4,16,7,8,5]; 

clf; bar(x,n) 

 

• Z94,! 4)! B$&U,&AA+! +)! '&,,+.! ,+-,C.+)*&)*! B+4_! .C,$+.! #h*+! M! #h*+!c! .9$*! %&! .C,$+! B+!

6&%+4,.!bH!+*!%+.!B+4_!.C,$+.!BS+II+#*$I.!)1!+*!)D/!Z94,!%+!*,&#CH!)1!+*!)D!B9$6+)*!X*,+!B+.!

6+#*+4,.!#9%9))+H!#S+.*!-94,J49$!B&).!%S+_+A-%+!#$;B+..94.H!9)!-,+)B!%+.!*,&).-9.C+.!c!

yB$*+4,!"#$%&'! {+)X*,+!U,&-F$J4+!

X=[1,2,5];n1=[5,10,5];n2=[6,8,7]; 

bar(X,[n1',n2']) 

 

7S&,U4A+)*!9-*$9))+%!couleur!BCI$)$*!%&!#94%+4,!#9AA+!B&).!%&!I9)#*$9)!plot/!

!

8*5)&15-32.".+,"&-."5'2,%$-."-2"&-."/-$2-+,."

H$$10-,"'+Y"1&15-32."

7+.! #,9#F+*.! -+,A+**+)*! B+! BCI$)$,! 4)+! A&*,$#+/! \)! +.-&#+! 94! 4)+! 6$,U4%+! -+,A+*! B+! -&..+,!

BS4)+!#9%9))+!M!%&!.4$6&)*+!+*!4)!-9$)*;6$,U4%+H!BS4)+!%$U)+!M!%S&4*,+/!

!

-->m=[1 2 3;4 5 6] 

 m  =  

    1.    2.    3.   

    4.    5.    6.   

!

Q!)9*+,!

R%!+.*!&4..$!-9..$'%+!B+!*&-+,!

#+**+!#9AA&)B+!.94.!%&!

I9,A+!c!
m=[1,2,3;4,5,6]!



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"D2E33!

7+.!-&,+)*F[.+.!-+,A+**+)*!BS&##CB+,!&4_!C%CA+)*.!94!B+!%+.!A9B$I$+,/!

-->m(2,3) 

 ans  =  

    6.   

 

-->m(2,3)=23 

 m  =  

    1.    2.    3.    

    4.    5.    23.   

!

7S9-C,&*+4,!j!c!l!.+,*!M!BC.$U)+,!*94*+.!%+.!%$U)+.!94!*94*+.!%+.!#9%9))+.!BS4)+!A&*,$#+/!!

!

Z94,!&69$,!%&!B+4_$[A+!%$U)+!B+!%&!A&*,$#+!mH!*&-+:!c!

-->m(2,:) 

 ans  =  

    4.    5.    23.   

!

+*!%&!*,9$.$[A+!#9%9))+!c!

-->m(:,3) 

 ans  =  

    3.    

    23.   

!

Z94,!9'*+)$,!%&!*,&).-9.C+!BS4)+!A&*,$#+!94!BS4)!6+#*+4,H!9)!4*$%$.+!%S&-9.*,9-F+!j!'!l!c!

-->m' 

 ans  =  

    1.    4.    

    2.    5.    

    3.    23.   

!

N)1,'2%*3."

7+.!9-C,&*$9).!j!*!lH! j!/!l! .9)*!B+.!9-C,&*$9).!A&*,$#$+%%+./! Z94,! I&$,+!B+.!9-C,&*$9).!C%CA+)*!

-&,!C%CA+)*H!9)!I+,&!-,C#CB+,!%+!.$U)+!9-C,&*9$,+!BS4)!-9$)*!c!j!.*!lH!j!./!l/!

-->A=[1,2,3;4,5,6] 

 A  =  

    1.    2.    3.   

    4.    5.    6. 

!



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"DVE33!

-->B=[1;1;2] 

 B  =  

    1.   

    1.   

    2. 

!

-->A*B 

 ans  =  

    9.    

    21. 

`4%*$-%$#&*$9)!A&*,$#$+%%+!

-->A*A 

    !--error 10  

Multiplication incohérente. 

7+.!B$A+).$9).!)+!.9)*!-&.!'9))+.!

-->A.*A 

 ans  =  

    1.     4.     9.    

    16.    25.    36. 

`4%*$-%$#&*$9)!C%CA+)*!-&,!C%CA+)*!

-->2*(A+2) 

 ans  =  

    6.     8.     10.   

    12.    14.    16. 

7S9-C,&*$9)!.+!I&$*!.4,!#F&J4+!C%CA+)*!#&,!D!+.*!4)!

)9A',+!

-->A/A 

 ans  =  

    1.           1.518D-16   

    3.795D-15    1.          

L9))+!%&!A&*,$#+!b!*+%%+!J4+!bÖ0!~!0!

7&!,C-9).+!+_&#*+!+.*!c!

1/!!!!!!!!!!!!>!

>!!!!!!!!!!!!!1/!

!

Z94,!B+.!,&$.9).!B+!-,C#$.$9)!B+!#&%#4%H!%+!,C.4%*&*!!

-+4*!X*,+!%CU[,+A+)*!B$IIC,+)*!.4$6&)*!69*,+!

6+,.$9)!B+!"#$%&'!+*!69*,+!.K.*[A+!BS+_-%9$*&*$9)!

d69$,!%+.!-,C#$.$9).!B+!#&%#4%H!-&U+!DYf!

-->A./A 

 ans  =  

    1.    1.    1.   

    1.    1.    1. 

L9))+!%&!A&*,$#+!B$6$.C+!C%CA+)*!-&,!C%CA+)*!

L&).!%+!#&.!B+.!6+#*+4,.!c!

-->C=1:4 

 C  =  

    1.    2.    3.    4. 

!

-->C*C 

    !--error 10  

Multiplication incohérente. 

7+.!B$A+).$9).!)+!.9)*!-&.!'9))+.!

! !



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"DWE33!

-->C.*C 

 ans  =  

    1.    4.    9.    16. 

R%!+.*!&4..$!-9..$'%+!BSC#,$,+!C^2!#&,H!-94,!%+.!
6+#*+4,.H!%SC#,$*4,+!&6+#!4)!+_-9.&)*!.+!*,&B4$*!-&,!

4)+!9-C,&*$9)!C%CA+)*!-&,!C%CA+)*/!8+!)S+.*!-&.!%+!

#&.!-94,!%+.!A&*,$#+.!

-->1/C 

 ans  =  

    0.0333333   

    0.0666667   

    0.1         

    0.1333333 

L&).!#+!#&.!.-C#$I$J4+!&4_!6+#*+4,.H!9)!*,946+!%+!

6+#*+4,!b!*+%!J4+!8Öb!~!1!

-->(1)./C 

 ans  =  

    1.    0.5    0.3333333    

0.25   

R)6+,.+!C%CA+)*!-&,!C%CA+)*!

89AA+!-,C#CB+AA+)*H!C^(-1)!&4,&$*!C*C!
-9..$'%+/!7+.!-&,+)*F[.+.!&4*94,!B+!1!.9)*!

)C#+..&$,+.!-94,!J4+!%+!-9$)*!)+!.9$*!-&.!#9).$BC,C!

#9AA+!4)+!6$,U4%+!I&$.&)*!-&,*$+!B4!)9A',+!1/!a)!

-+4*!&4..$!C#,$,+!1 ./C!&6+#!4)!+.-&#+!+)*,+!1!
+*!j!.!l!

!

F1.*&+2%*3."0-".].265-"

Z94,!,C.94B,+!%+!.K.*[A+!%$)C&$,+!0b!~!5H!9t!0!+.*!4)+!A&*,$#+!#&,,C+H!4*$%$.+:!%S&)*$;.%&.F!j!Ü!l!!

b!~!0!Ü!5/!

0**+)*$9)H! %S9-C,&*$9)! 5! E! 0! B9))+,&! dM! #9)B$*$9)! J4+! %+.! B$A+).$9).! .9$+)*! '9))+.f! 4)! &4*,+!

,C.4%*&*H!.9$*!%&!A&*,$#+!á!*+%%+!J4+!á!0!~!5/!!

!

Z94,!,C.94B,+!%+!.K.*[A+!c!
! ! !
! ! ! !! ! !

! !

-->A=[1 2 3;4 5 6]; 

  

-->Y=[1;1]; 

  

-->X=A\Y 

 X  =  

  - 0.5   

    0.    

    0.5   

!!

-->A*X 

 ans  =  

    1.   

    1.   

! "



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"D<E33!

`+-&P+-."<*3$2%*3."+2%&-."

P,$+,!

7&! I9)#*$9)! gsort! -+,A+*! BS9,B9))+,! -&,! 9,B,+! #,9$..&)*! 94! BC#,9$..&)*! %+.! C%CA+)*.! BS4)!

6+#*+4,/!

-->v=[2,6,9,6,-4,0,2] 

 v  =  

    2.    6.    9.    6.  - 4.    0.    2.   

  

--> gsort(v,"g","i") 

 ans  =  

  - 4.    0.    2.    2.    6.    6.    9.   

 

--> gsort(v) 

 ans  =  

    9.    6.    6.    2.    2.    0.  - 4.   

!

P&$%%+!

7&! I9)#*$9)!length! ,+*94,)+! %+!)9A',+!B+!#99,B9))C+.!B&).! %+!#&.!BS4)!6+#*+4,/!7&! I9)#*$9)!

size!,+*94,)+!%+.!B$A+).$9).!d%$U)+.H!#9%9))+.f!B&).!%+!#&.!BS4)+!A&*,$#+/!

-->U=[1:10] 

 U  =  

    1.    2.    3.    4.    5.    6.    7.    8.    9.    10.   

  

-->length(U) 

 ans  =  

    10.   

!

-->m=[1 2 3;4 5 6]; 

  

-->size(U) 

 ans  =  

    2.    3.   

  

!



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"D=E33!

"9AA+!+*!-,9B4$*!

7+.!I9)#*$9).!sum!+*!prod!#&%#4%+)*!,+.-+#*$6+A+)*!%&!.9AA+!+*!%+!-,9B4$*!B+.!C%CA+)*.!B+!%+4,!

&,U4A+)*/!!

-->U=[1:10]; 

  

-->sum(U) 

 ans  =  

    55.   

  

-->prod(U) 

 ans  =  

    3628800.   

!!

\)$J4+!

7&! I9)#*$9)!unique! )+!U&,B+!J4S4)+! I9$.! %+.!C%CA+)*.!B&).!4)!6+#*+4,! dAXA+!.$! #+4_;#$! .9)*!

,C-C*C.!-%4.$+4,.!I9$.f!+*!%+.!9,B9))+!-&,!9,B,+!#,9$..&)*/!(%%+!-+4*!X*,+!*,[.!4*$%+!-94,!I&$,+!B+.!

*+.*./!

-->v=[2,6,9,6,-4,0,2] 

 v  =  

    2.    6.    9.    6.  - 4.    0.    2.   

  

-->unique(v) 

 ans  =  

  - 4.    0.    2.    6.    9. 

!

P,946+,!

7&! I9)#*$9)! find! -+,A+*! B+! ,+#F+,#F+,! B+.! C%CA+)*.! B&).! 4)! 6+#*+4,! 94! 4)+! A&*,$#+! +*!

,+*94,)+!4)!6+#*+4,!#9)*+)&)*!%+.!$)B$#+.!#9,,+.-9)B&)*./!

Z94,!*,946+,!*94.!%+.!C%CA+)*.!B4!6+#*+4,!!!-%4.!-+*$*.!J4+!V!c!
-->w=[1,5,3,8,14,7,3,2,12,6]; find(w<5) 

 ans  =  

    1.    3.    7.    8.   

!

7+!6+#*+4,!,C.4%*&*!d1H3H<H=f!)94.!$)B$J4+!J4+!%+.!C%CA+)*.!!!! !!! !!!+*!!!!.9)*!-%4.!-+*$*.!J4+!
V/!

!



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"DYE33!

Z94,!*,946+,!*94.!%+.!C%CA+)*.!B4!6+#*+4,!!!CU&4_!M!3!c!
-->w=[1,5,3,8,14,7,3,2,12,6]; find(w==3) 

 ans  =  

    3.    7.   

!

7+!6+#*+4,!,C.4%*&*!d3H<f!$)B$J4+!J4+!%+.!C%CA+)*.!!!!+*!!!!.9)*!CU&4_!M!3/!
!

?,*(&65-."0-"),1$%.%*3"

?*+,"&-"$'&$+&"

7+.!)9A',+.!9)*!4)+!6&%+4,!&'.9%4+!#9A-,$.+!+)*,+!+)6$,9)!DHDx1>
;3>=

!+*!1H=x1>
z3>=

/!

7+! )9A',+!%eps! CU&%! M!2.220446049D-16! B9))+! %&! -%4.! -+*$*+! -,C#$.$9)! ,+%&*$6+! J4+! %S9)!

-4$..+!+.-C,+,!B&).!%+!#&%#4%H!.9$*!+)6$,9)!1W!#F$II,+./!

"

JY-5)&-":"a"8'&$+&"0-".%3Qb_"

-->sin(%pi) 

 ans  = 

1.225D-16   

!

7&!6&%+4,!B+!!"# ! !#$;B+..4.!)S+.*!-&.!>H!A&$.!9)!%&!#9).$B[,+!#9AA+!)4%%+/!()!+II+*H!-&,!,&--9,*!

M!%&!6&%+4,!A&_$A&%+!B+!%&!I9)#*$9)!.$)4.!d.9$*!1fH!+%%+!+.*!CU&%+!M!>!&6+#!4)+!+,,+4,!$)IC,$+4,+!M!

%eps/!

!

JY-5)&-">"a"4-.2*3.".%"&-"2,%'3@&-"0-"$K21." !R":"-2">"-.2",-$2'3@&-"a"
-->a=sqrt(3) 

 a  =  

    1.7320508 

!

-->b=1 

 b  =  

    1. 

!

-->c=2 

 c  =  

    2. 

!

-->a^2+b^2==c^2 

 ans  =  

  F 

7+!-,9U,&AA+!,C-9)B!I&4_!#&,!%&!6&%+4,!B+!

&àDz'àD!+.*!&--,9#FC+!

! !



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"3>E33!

-->abs(a^2+b^2-c^2)<%eps 

 ans  =  

  F 

7+!-,9U,&AA+!,C-9)B!I&4_!#&,!%&!-,C#$.$9)!

B+A&)BC+!+.*!&'.9%4+!

-->abs(a^2+b^2-c^2)/c^2<%eps 

 ans  =  

  T 

7+!-,9U,&AA+!,C-9)B!6,&$!#&,!%&!-,C#$.$9)!

B+A&)BC+!+.*!,+%&*$6+!

!

?*+,"&E'<<%$9'@-"

Z&,!BCI&4*H!%+.!,C.4%*&*.!.9)*!&II$#FC.!&6+#!1>!#&,&#*[,+.H!#9A-,+)&)*!%+!-9$)*!BC#$A&%!+*!%+!.$U)+/!

7&!I9)#*$9)!format!-+,A+*!BS&II$#F+,!-%4.!B+!#F$II,+./!Z94,!&69$,!D>!#F$II,+.H!694.!*&-+,+:!&%9,.!

format(20)/!

T+-,+)9).!! ! !!c!
-->a^2 

 ans  =  

    3. 

R#$H!$%!K!&!<!BC#$A&%+.H!9)!)+!69$*!-&.!%&!-,C#$.$9)!

-->format(20) 

  

-->a^2 

 ans  =  

    2.99999999999999956   

R#$H!$%!K!&!1<!BC#$A&%+.H!9)!69$*!%&!-,C#$.$9)!

!

F1.*&+2%*3"0E1P+'2%*3."0%<<1,-32%-&&-."

u94.!A9)*,+,9).! $#$!#9AA+)*!9)!-+4*!*,946+,! %+.!.9%4*$9).!BS4)!.K.*[A+!+_-%$#$*+!BSCJ4&*$9).!

B$IIC,+)*$+%%+./!7+!-,$)#$-+!#9).$.*+!M!.+!,&A+)+,!M!B+.!CJ4&*$9).!B$IIC,+)*$+%%+.!BS9,B,+!1!c!

!! ! ! ! !! ! !
! !! ! !!!!!!!!!!!!!!!!!!!!!!

!!!9t!!!!+*!!!,+-,C.+)*+)*!%+!*+A-.!+*!!!!+*!!!!!!.9)*!B+.!6+#*+4,.H!!

-4$.H!M!&--%$J4+,!%&!I9)#*$9)!ode!c!K~9B+dK>H*>H*HIfH!&6+#!c!

• y0!c!#9)B$*$9)!$)$*$&%+H!6+#*+4,!B+!B$A+).$9)!!H!
• t0!c!$).*&)*!$)$*$&%H!

• t!c! 6+#*+4,!B+!B$A+).$9)!P!B+.! $).*&)*.!9t! %S9)!6+4*!&69$,! %&! .9%4*$9)/!8+! 6+#*+4,!B9$*!

#9AA+)#+,!-&,!t0H!

• f!c!I9)#*$9)!BCI$)$..&)*!%+!.K.*[A+!.94.!%&!I9,A+!c!

function yprim=f(t,y) 

    yprim(1)=... 

    yprim(2)=... 

    .... 

    yprim(n)=... 

endfunction 

! !



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"31E33!

7&!.9%4*$9)!K!+.*!4)+!A&*,$#+!B+!B$A+).$9)! c!

!! ! !! ! ! !! !
!! ! !! ! ! !! !
! ! ! !

!! ! !! ! ! !! !
!

"

JY-5)&-"a"F1.*+0,-"&E1P+'2%*3"0%<<1,-32%-&&-"
!! ! !!"!!!!!!!!!!!!!!!!!!
! ! ! !! !! ! ! !"

a)!,&A[)+!#+**+!CJ4&*$9)!BS9,B,+!D!M!4)!.K.*[A+!B+!B+4_!CJ4&*$9).!BS9,B,+!1!+)!-9.&)*!c!

! ! !!!!
!!!! ! !

!! !!"#$% ! !"#$%!!!
!"#$%!!! ! !!

!! !+*!
!"#$% ! ! ! !!!!!!!!!!!!!
!"#$% ! ! !!!!!!! !

!

89AA+)*&$,+! yB$*+4,!"#$%&'!

a)!BCI$)$*!%&!I9)#*$9)!J4$!&4_!B+4_!6&,$&'%+.!*!+*!K!

dJ4$!+.*!4)!6+#*+4,f!I&$*!#9,,+.-9)B,+!%+!6+#*+4,!KS!

a)!-,C#$.+!%+.!6&%+4,.!B+!*!-94,!%+!U,&-F$J4+!!

d%+! %9U$#$+%! #F9$.$*! %4$;AXA+! %+.! 6&%+4,.! B+! *! -94,!

.9)!#&%#4%!$)*+,)+!B+!.9%4*$9)f/!

a)!-,C#$.+!%+.!#9)B$*$9).!$)$*$&%+.!

a)!&--%$J4+!9B+!

a)!*,&#+!%&!#94,'+!$)*CU,&%+!B+!K!+)!I9)#*$9)!B+!* 

function yprim=f(t,y) 

    yprim(1)=y(2); 

    yprim(2)=-4*y(1) ; 

endfunction 

t0=0; tmax=5; 

t=t0:0.05:tmax; 

y0=3; yprim0=0; 

y=ode([y0;yprim0],t0,t,f); 

clf; plot(t,y(1,:)) 

! "

! 

n "T



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"3DE33!

89')%2,-"A";"B*3$2%*3."#$%&'("+2%&-."

!

!

?*+,"&E'3'&].-"

• sqrt(x)!,+*94,)+!%&!,&#$)+!#&,,C+!B+!!!-94,!!!,C+%!-9.$*$I!94!)4%H!+*!%&!,&#$)+!#9A-%+_+!

B+!-&,*$+!,C+%%+!-9.$*$6+!.$)9)/!

• log(x)!,+*94,)+!%+!%9U&,$*FA+!)C-C,$+)!B+!x!&6+#!x!)9A',+!,C+%!94!#9A-%+_+/!

• exp(x)!,+*94,)+!%S+_-9)+)*$+%%+!B+!!!&6+#!!!)9A',+!,C+%!94!#9A-%+_+/!

• abs(x)!,+*94,)+!%&!6&%+4,!&'.9%4+!B4!,C+%!!!d94!%+!A9B4%+!.$!!!+.*!#9A-%+_+f/!

• int(x)!,+*94,)+!%&!*,9)#&*4,+!B4!,C+%!!!d+)*$+,!&6&)*!%&!6$,U4%+f/!
• floor(x)!,+*94,)+!%&!-&,*$+!+)*$[,+!B4!,C+%!!!d+)*$+,!!!*+%!J4+!! ! ! ! ! ! !f/!
• ceil(x)!-94,!!!,C+%!,+*94,)+!%S+)*$+,!!!*+%!J4+!! ! ! ! ! ! !/!

!

!

?*+,"&-."),*('(%&%21."-2".2'2%.2%P+-."

• factorial(n)!,+*94,)+ %&!I&#*9,$+%%+!B+!n!&6+#!n +)*$+,!-9.$*$I!94!)4%/ 
• grand(1,p,"uin",m,n) ,+*94,)+ 4)!6+#*+4,!B+ p!*$,&U+.!+)*$+,.!-,$.!+)*,+!m!+*!

n &6+# p +)*$+,!-9.$*$IH!m!+*!n!+)*$+,.!+*!! ! !/ 
• grand(1,p,"unf",a,b) ,+*94,)+ 4)!6+#*+4,!B+ p! *$,&U+.!,C+%.!-,$.!+)*,+!a!+*!b 

&6+# p +)*$+,!-9.$*$IH!a!+*!b!,C+%.!+*!! ! !/ 
• sum(n)!,+*94,)+!%&!.9AA+!B+.!6&%+4,.!B4!6+#*+4,!!!d.+,*!M!#&%#4%+,!4)!+II+#*$I!*9*&%f/!
• cumsum(n)!,+*94,)+!%+!6+#*+4,!B+.!6&%+4,.!#4A4%C+.!#,9$..&)*+.!B4!6+#*+4,!!!d.+,*!M!

#&%#4%+,!%+.!+II+#*$I.!#4A4%C.!#,9$..&)*.f/!

• length(v)!,+*94,)+!%+!)9A',+!B+!#99,B9))C+.!B4!6+#*+4,!!/!
• gsort(v)! ,+*94,)+! *,$C! %+! 6+#*+4,! B+! )9A',+.! 94! B+! #F&q)+.! B+! #&,&#*[,+.!!!B&).!

%S9,B,+!BC#,9$..&)*/!

• gsort(v,"g","i")!,+*94,)+!*,$C!%+!6+#*+4,!B+!)9A',+.!94!B+!#F&q)+.!B+!#&,&#*[,+.!

!!B&).!%S9,B,+!#,9$..&)*/!
• mean(v)!,+*94,)+!%&!A9K+))+!B4!6+#*+4,!B+!)9A',+.!!/!
• stdev(v)!,+*94,)+!%SC#&,*!*K-+!B4!6+#*+4,!B+!)9A',+.!!/!
• bar(v,n,couleur)!*,&#+!%+!B$&U,&AA+!+)!'&,,+!&6+#!!!+)!&'.#$..+H!!!+)!9,B9))C+H!

!!+*!!!C*&)*! B+.! 6+#*+4,.! %$U)+.! B+! AXA+! B$A+).$9)/! Z&,! BCI&4*H! bar(n) *,&#+! %+!

B$&U,&AA+!+)!'&,,+.!B+!!!+)!'%+4!&6+#!1HDH3r!+)!&'.#$..+./!
• bar(v,[n1’,n2’])! *,&#+!4)!B$&U,&AA+!+)!'&,,+!B94'%+!&6+#!!!+)!&'.#$..+H!)1!+)!

9,B9))C+!+)!'%+4!+*!)D!+)!9,B9))C+!+)!6+,*H!&6+#!!H!)1!+*!)D!6+#*+4,.!%$U)+.!B+!AXA+!

B$A+).$9)/!

• rand(n,p)! &6+#!!!+*!!!+)*$+,.! -9.$*$I.H! ,+*94,)+! 4)+! A&*,$#+!!!!!B+! )9A',+.! -,$.!

&%C&*9$,+A+)*!+)*,+!>!+*!1/!

• rand()!,+*94,)+!4)!)9A',+!,C+%!-,$.!&%C&*9$,+A+)*!+)*,+!>!+*!1/!!

• floor(x)! ,+*94,)+! %&!-&,*$+!+)*$[,+!B4!)9A',+!,C+%!!/!()!-&,*$#4%$+,H!.$!!!+.*!4)!,C+%!
#9A-,$.! +)*,+!>! +*! 1H!floor(rand()+p)! 6&4B,&!1! &6+#!4)+!-,9'&'$%$*C!!!+*! >! &6+#!
4)+!-,9'&'$%$*C!! ! !/!

!

!

! "



"#$%&'!-94,!%+.!6,&$.!BC'4*&)*.!;"33E33!

?*+,"'<<%$9-,"-2"2,'$-,"

• clf .$U)$I$+!j!#%+&,!I$U4,+!l!+*!+II&#+!%&!I$U4,+!-,C.+)*+!.4,!%&!I+)X*,+!U,&-F$J4+/!

• plot!-+,A+*!B+!*,&#+,!B+.!#94,'+.!94!B+.!)4&U+.!B+!-9$)*.!+)!B$A+).$9)!D/!

• linspace(a,b,n)H! &6+#!! !+*!! !,C+%.! +*!! !+)*$+,H! BCI$)$*! 4)! 6+#*+4,! B+!! !6&%+4,.!
,CU4%$[,+A+)*!+.-&#C+.!+)*,+!!!+*!!/!

• scf!-+,A+*!BS946,$,!94!B+!.C%+#*$9))+,!BS&4*,+.!I+)X*,+.!U,&-F$J4+./!

• surf!-+,A+*!B+!*,&#+,!B+.!.4,I&#+.!+)!B$A+).$9)!3/!

• bar(X,Y)!9t!b!+*!5!.9)*!B+.!6+#*+4,.H!B+..$)+!%+!B$&U,&AA+!+)!'v*9).!B+!%&!.C,$+!B+.!

6&%+4,.!B+!b!&K&)*!-94,!+II+#*$I.!%+.!6&%+4,.!B+!5/!

• plot(X,Y,"*")! *,&#+! %+! )4&U+! B+.! -9$)*.! B+! #99,B9))C+.! dbd$fH5d$ff! .94.! I9,A+!

BSC*9$%+./!a)!-+4*!-,C#$.+,!%&!#94%+4,/!

• plot(Y,"+")!*,&#+!%+!)4&U+!B+.!-9$)*.!B+!#99,B9))C+.!d$H5d$ff!.94.!I9,A+!B+!#,9$_/!

• disp("Phrase")!&II$#F+!#+!J4$!+.*!C#,$*!+)*,+!%+.!U4$%%+A+*./!

• disp(A)!9t!0!+.*!4)+!A&*,$#+!B+!)9A',+.!&II$#F+!%+!*&'%+&4!B+.!6&%+4,.!B+!0/!!

• disp("Phrase"+string(x))!&II$#F+!%&!-F,&.+!+*!%&!6&%+4,!B4!)9A',+!!/!
• xclick!,+*94,)+!%+.!#99,B9))C+.!B4!-9$)*!#%$J4C!.4,!%&!I+)X*,+!U,&-F$J4+/!

!

!

c2%&%2'%,-."

• unique(v)! ,+*94,)+! %+! 6+#*+4,! ! !&6+#! 4)+! .+4%+! 9##4,,+)#+! B+! .+.! C%CA+)*.!

B4-%$J4C./!

• sum(v)!,+*94,)+!%&!.9AA+!B+!*94.!%+.!C%CA+)*.!B4!6+#*+4,!94!B+!%&!A&*,$#+!!/!
• prod(v)!,+*94,)+!%+!-,9B4$*!B+!*94.!%+.!C%CA+)*.!B4!6+#*+4,!94!B+!%&!A&*,$#+!!/!
• find(<test sur v>)! ,+*94,)+! %+.! $)B$#+.! B+.! C%CA+)*.! B4! 6+#*+4,!!!6C,$I$&)*! %+!

*+.*/!

• disp(x,y,…)!&II$#F+!%+.!6&%+4,.!B+!.+.!&,U4A+)*.!B&).!%&!#9).9%+/!

• string(x)!*,&).I9,A+!%+!)9A',+!!!+)!#F&q)+!B+!#&,&#*[,+./!
• format(n)!9t! !+.*!4)!+)*$+,! .4-C,$+4,!94!CU&%!M!D! I$_+! %S&II$#F&U+!M!!!#&,&#*[,+.H!K!

#9A-,$.!%+!.$U)+!+*!%&!6$,U4%+/!

• zeros(n,p)!BCI$)$*!4)+!A&*,$#+!!!!!)+!#9)*+)&)*!J4+!B+.!>/!
• feval(x,y,f)! 9t!!!+*!!!.9)*! B+.! 6+#*+4,.! B+! *&$%%+.! ,+.-+#*$6+.!!!+*!!H! BCI$)$*! %&!

A&*,$#+!!!!!B9)*!%SC%CA+)*!!!! !!!+.*!!!! ! ! ! ! !/!
• help!I9)#*$9)!946,+!%+!)&6$U&*+4,!BS&$B+!M!%&!-&U+!B+!%&!I9)#*$9)/!

• tic!BC#%+)#F+!4)!#F,9)9A[*,+/!

• toc!&,,X*+!%+!#F,9)9A[*,+/!

! 

n


