tour.nb

Vision tridimensionelle

TOUR : Introduction a Mathematica

CenotebookMathematicaa é&é crée pourintroduirelesconceptsmportantsde Mathematica.
De plus,ony présentedesexerciceseliés auxmodédes de caméa etala géomérie projective.

m Operations simples

(Utiliser shift-returnpourfaire evaluerunecellule)

3+5

8

2" 8

256

LesnombresxactsdeviennenflottantavecN[]

Pi
7
N[Pi ]

3. 14159

Pouravoirdel'aide, utiliserle Help oufaire "?"

?Prime
Prime[n] gives the nth prine nunber. More...

Pri ne[100000]

1299709
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m Symboles et accents

Vous pouvezutiliser dessymbolest desaccentslansles expressionsCeux—cisontcréesparunesejuence
<codedu symbole>

Touslesdéails sontdansla section3.10 du M athematica Book (dansle Help Browser)

Pouruné, faire [ecle ' [esc

Pourun symboler, faire [estlalphalest)

m \Vecteurs

Pournepasimprimerun résultat, utiliser toujoursun ;" alafin d'uneexpression

u={1, 2, 33,
u= {1, 2, 33
{1, 2, 3}

SuggestionUtilisez TOUJOURSun";" saufsi vousvoulezvraimentvoir le contenud’unevariable

Pourafficherun vecteurou matrice

u// MtrixForm

1
2
3

Mat ri xFor m[u]

1
2
3




w
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V={4, 5 6}; v//MitrixForm

u+v

{5, 7, 9}

Produitscalaire

u.v

32

En forme symbolique

{x1, x2, x3}. {y1, y2, y3}

x1yl+x2y2+x3y3

m= ({1, 2, 3}, {4, 5, 6}, {7, 8, 9}}; m// Matri xForm

1 2 3
4 5 6
7 8 9

n={{all, 1}, {2, a22}}; n// MatrixForm

1% a2

I nverse[n]

a22 1 2 all
{{ -2+alla?22’ -2+alla22 } {_ -2+alla22’ -2+alla22 }}

Det [n]

-2 +alla22

fIx_1:=Sqrt[x]Sqrt[1+X];
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N

f Iyl

Vy Vi+y
fr1]

V2

N[f [1]]

1.41421

Intégrationsymbolique

I ntegrateflf [X], x]

A1+ X

* 4

VX x¥2)  ArcSinh[+/x]
)

gIX_]:=xX"24+X;

Solutiond’éguationquadratique

s = Sol ve[g[x] ==a, X]; S

(x> 5 (-1-VTIvda)}, (x5 (-1+vis4aa)})

X/. s

(3 (-1-Viida), 5 (-1:+Viida))

(x/.s)/. {a->5.0}

(-2.79129, 1.79129)

NSol ve[x"5-6Xx"3+8x +1==0, X]
{{X > -2.05411}, {X —» -1.2915}, {x - -0. 126515},

Fi ndRoot [Cos [Xx] == X + Log[x], {X, 1}]

(x > 0.840619)}

{x - 1.55053},

(x >1.9216})
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m Graphiques

Fonctionaunedimension

Pl ot [Cos[x] -x -Log[x], {x, 0.1, 7}1;

f[x_ 1:=Sin[x]+Sin[l. 6Xx];

Pl ot [f [x], {x, O, 40}7;

2t

UL
VVK’/VVO 1YV

-2

Fonctiona deuxdimensions
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Pl ot 3D[Si n[xy], {x, 0, 4}, {y, 0, 4}1;

DensityPlot [Sin[xy], {x, 0, 4}, {y, O, 4}1;

ar
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ContourPlot [Sin[xy], {x, 0, 4}, {y, 0, 4}7;

47 V@
Z

Pourconnaitrdesoptionspossiblesi’ unecommandegraphiqueuptiliser ??

?? Cont our Pl ot

ContourPl ot [f, {x, xmn, xmax}, {y, ymn,
ymax}] generates a contour plot of f as a function of x and y. More...

Attributes[ContourPlot] = {Hol dAI' |, Protected}

Options[ContourPlot] = {Aspect Rati o » 1, Axes - Fal se, AxesLabel - None, AxesOrigin- Automati c,
AxesStyl e > Aut omat i ¢, Background - Aut omati c, Col or Functi on - Aut omati c,
Col or Functi onScal i ng- True, Col or Qut put - Aut onati c, Conpil ed - True,
Cont our Li nes - True, Contours - 10, Cont our Shadi ng -» True, Cont our Snoot hi ng - Tr ue,
Cont our Styl e > Aut omat i ¢, Defaul t Col or —» Automatic, Epilog- {}, Frame - True,
FraneLabel - None, FrameStyl e - Automatic, FraneTi cks — Automatic, | mageSi ze — Aut onati c,
Pl ot Label - None, Pl ot Poi nts - 15, Pl ot Range » Aut omati c, Pl ot Regi on » Aut omati c,
Prol og » {}, RotatelLabel - True, Ticks - Autonmatic, Defaul t Font :»> $Def aul t Font,
Di spl ayFuncti on:> $Di spl ayFuncti on, For mat Type :» $For mat Type, Text Styl e:> $Text Styl e}
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ContourPlot [Sin[xy], {x, 0, 4}, {y, 0, 4}, Contours -»5];

47 |

i

0 1 2 3 4

m Tables

u = Tabl e[Random[], {i, 1, 20}]

{0. 837154, 0.377615, 0.160213, 0.932984, 0.216752, 0.39375,
0. 303173, 0.827786, 0.389341, 0.511735, 0.881977, 0.127353, 0. 955636,
0. 250208, 0.0593088, 0.947581, 0.400639, 0.391573, 0.279231, 0.694211}

On peutafficherunegraphiguemendeslistesa uneou plusieursdimensions

Li st Pl ot [u, Pl otJoi ned -> True, Pl ot Range -> {0, 1}1;

1
0.8
0.6
0.4

0.2

5 10 15 20

Danscettetablea deuxdimensionsi estlarange, j la colonne
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m= Tabl e[ (i ) * Random[], {i, 1, 8}, {j, 1, 8}]; m// Matri xForm

0.667583 0.440182 0.967838 0.652811 0.830429 0.0625678 0.807625 0.719828
1.22735 1.33764 1. 0089 1. 78408 0.448671 0.314164 1.24495 1.52938
0.8061 2.72062 1. 6895 2.45132 2.60418 1.5459 0.851807 0.36869

0. 801915 0.300476 1.26439 1.88034 1.4802 0.0502045 2.03389 3.00103
3.78187 1.71867 0.0201028 4.29108 2.66019 0.933257 1.90773 0.467638
1.58002 1.67866  4.91027 1.65852 2.37166 4.58685 3.20666 0.92114
1.36358 4.8255 1.52842  4.78407 5.77323 4.73764  4.96911 6.53227

0.546997 2.66458 5.64682 0.599717 4.2907 1.17137  2.59446  7.8515

Li st Pl ot 3D[m Pl ot Range -> Al | 1;

Li st DensityPl ot [m Pl ot Range -> Al | 1;

8F
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Li st Cont our Pl ot [m]

8F __

1 2 3 4 5 6 7 8
- Cont our Gr aphi cs -

Premi&e rang& d’'un tableau

m[[1]]
{0. 667583, 0.440182, 0.967838, 0.652811, 0.830429, 0.0625678, 0.807625, 0.719828}

Elémentdela rangél et colonne5

mr[1, 511

0. 830429

m Operations sur les tables

u={a, b, c, d, e}
{a, b, c, d, e}
Del et e[u, 3]

{a, b, d, e}
Append[u, 999]

{a, b, ¢, d, e, 999}
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Take[u, 3]

{a, b, c}

Take[u, -3]

{c, d, e}

Partition[{1, 2, 3, 4, 5, 6, 7, 8}, 2] // Matri xForm

~N O WeE
oo N

Partition[{1, 2, 3, 4, 5, 6, 7, 8}, 4] // Matri xForm

12 3 4
5678)

Appliguela fonctiontoto[] achaguedlementdeu (voir aussiMap)

toto /@ u
{toto[a], toto[b], toto[c], toto[d], toto[e]}
? Map

Map[f, expr] or f /@ expr applies f to each element on the first level in expr.

Map[f, expr, |evel spec] applies f to parts of expr specified by |evel spec. More...

Appliquelafonctiontoto al'ensembledu vecteuru (voir aussiApply)

toto ee u

toto[a, b, c, d, e]

? Apply

Apply[f, expr] or f @e expr replaces the head of expr by f. Apply|f,
expr, level spec] replaces heads in parts of expr specified by |evel spec. More...

s Exemplespour lesmatrices

m= {{a, b, ¢}, {d, e, f}, {g, h, i}}; m// MatrixForm

a b c
d e f
g h i
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toto /@ m // Matri xForm

toto[{d, e, f}]
toto[{g, h, i}]

toto[{a, b, c}] ]

Appliquetoto ala deuxiane dimensionseulement...

Map[toto, m {2}] // MatrixForm

toto[a] toto[b] toto[c]
toto[d] toto[e] toto[f]
toto[g] toto[h] totoli]

Applique unefonctiona deux(ou plusieurstableauxa la fois

MapThread[toto, {{al, bl, cl}, {a2, b2, c2}}]

{toto[al, a2], toto[bl, b2], toto[cl, c2]}

MapThread[toto, {{al, bl, cl}, {a2, b2, c2}, {a3, b3, c3}}]

{toto[al, a2, a3], toto[bl, b2, b3], toto[cl, c2, c3]}

un équivalent... moinséégant...

toto /@ Transpose[{{al, bl, cl}, {a2, b2, c2}}]

{toto[{al, a2}], toto[{bl, b2}], toto[{cl, c2}]}

m Fonctions

fIx_1:=2/x;

Lescasspé&iaux passeavantlescasgénéraux

f[0]:=¢;

f[6]+f[a+b]+f[0]

1 2
+

3 " a+b

+ e

Effacele symbolef

d ear [f];
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Fonctionfactorielle

f [0]:=1;
fli _1:=i=xf[i -17;
f[4]

24

Lesparaméresdesfonctionssontdes"patterns

G ear [9];
gIx_]:=2x;

gl{xX_, y_}1:=X+Yy,;
g[5]

10

gr{l, 2}]
3

m Variables locales dans les fonctions

Voici unefonctionqui mdangeun tableau.

Notezquele résultatdela dernige commandel’'un "block" estretourné parla fonction.

permute[{}]:={}

Lesvariablespos,t1,t2sontlocalesala fonction.

pernmute[t_]:=Mdul e[{pos, t1, t2},
s = Random[|l nt eger, {1, Length[t]1}];

po
tl=pernute[Del ete[t, pos]];
t2 = Append[tl, t [[pos]]];
t2
)]

permute[{l, 2, 3, 4, 5}]

{4, 5, 1, 2, 3}
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Cettefonctioninverseunetable

invtable[{}]:={};
invtable[t_]:=Append[invtable[Delete[t, 111, t [[1]1]];

invtable[{1, 2, 3, 4, 5, 6}]

{6, 5, 4,3, 2 1}

m Comment définir une fonction pure

u={1, 2, 3, 43,
toto /e u

{toto[1l], toto[2], toto[3], toto[4]}

Lessymbolegepréenteun paramére dela fonction,le & estl’opérateurqui construitla fonction

(#+1) & /@ u

{2, 3, 4, 5}

m Un peu d’Orienté —Objet (1)

Commentpeut—onrepréenterun "objet" et definir des"méthodes"?
On utilise unnomdefonction...

Constructeurs...

Poi nt 2d[] : = Poi nt 2d[0, 07;
Affiche[p_Point2d] :=" (" <>ToString[p[[1]1]1]<>"," <>ToString[p[[2]1]1] <>")";
Ajoute[Point2d[x1_, yl1 ], Point2d[x2_, y2_1]:=Point2d[x1+x2, yl1l+y2];

a="Point2d[l, 27;
b = Poi nt2d[3, 4]1;

Affichela]

(1,2)




tour.nb 15

Affichel[a+Db]

Affiche[Point2d[1, 2] +Point2d[3, 4]]
c =Ajoute[a, bl;

Affichelc]

(4,6)

m L’ennemi :le FOR

Ne jamaisutiliserle FOR pouruneboucle.Utiliser Map (/@) ou Apply (@ @)ala place.

t = Tabl e[Random[], {i, 1, 20000}7];
rl=Timng[For [sum=0; i =1, i <= Length(t], i ++ sum+=t[[i]]]; sum

{0. 47 Second, 9979. 79}

Nettemenplusefficace...

r2=Timng[Plus ee t]

{0. 02 Second, 9979. 79}
ratio=r1[[1, 111/r2[[1, 1171;
Print["Le FOR est ", ratio, " fois plus lent que le Apply"1;

Le FOR est 23.5 fois plus lent que le Apply

m Graphisme 3D de base

Creationde40 pointsaléatoires3D

p=Partition[Tabl e[Random[], {i, 1, 40%3}], 31;

Afficher les 10 premierspoints
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Take[p, 10] // MatrixForm

0.273 0. 866644 0.505928
. 705017 0.877724 0.102168
.971485 0.551494 0.682926
.412812 0.75314  0.868055
. 858179 0.736006 0.0432672
. 934875 0.789804 0.402934
. 337415 0.85991 0. 253467
. 256514 0.0131079 0.878473
. 980467 0.38987 0.507179
. 173456 0.102743 0.287702

[eNeoNeoloNoNeNolNolNo)

sl =Point /e p;

Ceciestéquivalentala formulation:

sl =Table[Point [p[[i]11], {i, 1, Length[p]}];

Show[G aphi ¢s3D[s1]];

s2 = Line[p];
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Show[G aphi cs3D[ {RGBCol or [1, 0, 0], s2}11;

Partitionela liste de pointengroupesde 3 points

poly = Partition[p, 3];
s3 = Pol ygon /e poly;

Show[Gr aphi ¢cs3D[s3]1;

? Text

Text [expr, coords] is a graphics primtive that represents text corresponding
to the printed formof expr, centered at the point specified by coords. More...
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s4 =Tabl e[Text [i, p[[i11], {i, 1, Length[p]}];

Show[G aphi ¢cs3D[s4]];

Show[G aphi ¢s3D[ {s2, RGBCol or [0, 1, 0], s4}11;




