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m 1. Podstawy sporzadzania wykresow

np= Plot [Cos[x], {X, 0, 2}]
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2= Plot [{Cos[x], Cos[2x], Cos[3x]}, {x, 0, 2m}]
Automatyzacja:

in4:= Pl ot [Tabl e [Bessel J [n, x], {n, 5}1, {x, -10, 10}]

m  Przedstawianierozwiazania rownan rozniczkowych

6= S = NDSol ve [{y' [x] ==y [x], Y[0] == 1}, y, {X, 0, 4}]
outfi6]= {{y - Interpol ati ngFunction [{{0., 4.}}, <>]}}
Evaluate[f] - rozwijafunkcje f

3= Pl ot [Eval uate[y[x] /. s], {x, 0, 4}, PlotRange -» Al l ]

8= Evaluate[y[x] /. s1[[1]]

ouigl= I nterpol ati ngFunction [{{0., 4. }}, <>][X]

np14]:= S = NDSol ve [{y’ [X] ==Yy [x] Cos[x +Yy[x]], y[0] ==1}, y, {X, O, 30}]

outi4)= {{y - I'nterpol ati ngFunction [{{0., 30. }}, <>]}}

np1sp= Pl ot [Evaluate[y[x] /. s], {x, 0, 30}, PlotRange » Al | ]
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m 2. Opcje instrukcji graficznych

n2j= Plot [Cos [x~3], {x, O, n}, AxesLabel - {"x", " Cos[x3]"}]
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in23;:= Pl ot [Cos [x"3], {X, 0, x}, Frame - True, GridLi nes -» Automatic]
in271:= Pl ot [Cos [x"3], {x, 0, x}, AspectRatio -» Automatic, |nmageSize » {300, 150}]
in3oj= Plot [Sin[x], {x, 0, 2x}, BaseStyle » {FontSize -> 18, FontFanmly -» "Times", Italic}]

in[32:= Pl ot [Si n[xl], {x, 0, 2x}, Ticks »

7T

T
{{{n/z, " —} o Aty {3;:/2, "3—"}, 2, "27r"}}, Automatic («Cs Y bez zmian *)}]
2 2
ns;= Plot [Sin[l/x], {x, 0.022, 0.3}, PlotRange » {0, 1}]

PlotPoints

okresla minimalna liczbe punktow, w ktorych nastepuje obliczenie wartosci funkcji; wartosc
domysinato 25

MaxRecursion

okresla maksymalna liczbe punktow podpodzialow poszczegolnych przedzialow
(wyznaczonych przez PlotPoints)

in41= Plot [Sin[1/x], {x, 0.022, 0.3}, MaxRecursion - 1]

ns)= Plot [Sin[l/x], {x, 0.022, 0.3}, MaxRecursion -» 1, Pl ot Points -» 100]

7w 5
5= Plot [Sin[x], {x, = En}, PlotStyl e » {Hue[0.656], Thi ckness [0. 011,

Dashi ng [{0. 03, 0.05} (*dl ugosc kreski, dlugosc przerwy*)]}]
Huelb, n, j] - barwa, nasycenie, jasnosc
Huelb] == Huelb, 1, 1]
Pl Si Co T2
n[52]:= ot I n[x], S[X]}, {x, - —, — ,
I(52) [tsintx1, Cospxay, fxo - o~}

Pl ot Styl e » {{Thi ckness [0.001], CWKCol or [0, 0.1, 0.2, 0.31},
(Thi ckness [0. 02], RGBCol or [0.7, O, 01}}]
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. x 5
in[s41:= Pl ot [{Sln[x], Cos [x]}, {x, _E, Eﬂ}

PlotStyle » {{Thi ckness [0.001], G ayLevel [0.25]}, {Thickness[0.02], G ayLevel [0.75] }}]

= 3. Maipulacja opcjami

n117):= Options [Pl ot, Pl ot Range]

ou117)= {Pl ot Range - {Ful |, Autonatic}}

in[1201:= Set Opti ons [Pl ot, PlotRange - Al l ]

1
out[120]= {AI i gnment Poi nt - Center, AspectRatio - ——— Axes - True,
Gol denRati o

AxesLabel - None, AxesOrigin - Automatic, AxesStyle - {}, Background - None,

Basel i nePosition —» Automatic, BaseStyle - {}, CippingStyle - None,

Col or Functi on - Autonatic, Col or Functi onScal i ng - True, Col or Qut put - Automati c,

Cont ent Sel ect abl e -» Aut omati c, Coor di nat esTool Opti ons - Autonati c,

Di spl ayFuncti on > $Di spl ayFuncti on, Epilog - {}, Eval uated —» Automati c,

Eval uati onMoni t or - None, Excl usions - Autonatic, ExclusionsStyle - None, Filling - None,
FillingStyle —» Automati c, Format Type :» Tradi ti onal Form, Frame - Fal se, FraneLabel - None,
FrameStyle - {3}, FraneTi cks - Autonmatic, FrameTicksStyle - {}, GidLi nes - None,
GidLinesStyle » {}, ImageMargi ns - 0., | magePaddi ng - Al'l, | nageSi ze » Autonati c,

| mageSi zeRaw - Aut omati c, Label Style - {}, MaxRecursion - Automatic, Mesh — None,
MeshFunctions - {#l &}, MeshShadi ng - None, MeshStyle - Automatic, Method —» Automati c,
Per f or manceGoal :» $PerformanceGoal , Pl ot Label — None, Pl ot Points — Automatic,

Pl ot Range - Al |, Pl ot RangeCl i ppi ng - True, Pl ot RangePaddi ng —» Aut onati c,

Pl ot Regi on — Automatic, PlotStyle — Automatic, Preservel mageOpti ons - Autonati c,

Prol og - {}, RegionFunction - (True &), RotatelLabel - True,

Ticks - Automatic, TicksStyle —» {}, WrkingPrecision - Machi nePreci si on}

in[121:= Options [Pl ot, Pl ot Range]

oui21)= {Pl ot Range - Al | }

m 4. Powtarzanie wykresow

ings;:= Pl ot [ChebyshevU[5, x], {x, -1, 1}]
In[s9]:= Show[%]
ineo:= Show[%, Pl ot Range -» {-1, 1}]

in2):= Show[%, Axes - None, Pl otLabel - "Welonm an Czebeszewa"]

3= rl =Plot [Gamma[l, x], {x, 0.1, 5}]
no4}:= r2 = Plot [Gamma [2, x], {x, 0.1, 5}]
nos)= r3 = Plot [Gamma [3, X1, {X, 0.1, 5}]
ine:= r4 = Show[rl, r2, r3, Ticks » {{2.5, 5}, Automatic}]
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in[103):= r'5 = Show[G aphi csArray [{{r1, r2}, {r3, r4}}1]
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out[103]=

= 5. wykresy warstwicowe i cieniowane

inpi2s)= Contour Pl ot [Sin[x] Cos[y]l, {X, -2, 7}, {y, -7, 2}]
in[129]:= Contour Pl ot [Sin[x] Cos[y]l, {X, -2, 7}, {y, -7, 2}, Contour Shadi ng -» None]

inf128;= Contour Pl ot [Sin[x] Cos[y], {x, -2, 7}, {y, -7, 2},
Cont our Shadi ng - Aut omati c, Col or Functi on - "Rai nbow" ]

in133):= Contour Pl ot [Sin[x] Cos[y]l, {x, -2, 7}, {y, -7, 2},
Cont ours - 3, Contour Shadi ng -» {Red, Orange, Yellow, Wite}]

in[134;= DensityPl ot [Sin[x] Cos[y], {Xx, -2, 7}, {y, -7, 2}]
inj13s)= DensityPlot [Sin[x] Cos[y], {X, -2, 7}, {y, -7, 2}, Mesh » True]
inpse)= st [f_]1 :=1f [Md[f~2, 2] > 0.5, Hue[0.15], Hue[Random[]]]

nie0)= DensityPlot [{Sin[x"2+y"2], Sin[x"2+y”"2]}, {X, -2, 2},
{y, -2, 2}, PlotPoints -» 30, ColorFunction -» (Hue[Sin[(#1)"2]] &)1

npragp= FE[X_1:= (Xx+1)"2
ins1)= ff [4]

out[151]= 25

nf1s21= (Hl+1)"2 &

oupsz (11 +1)2 &

In[153):= %[4]

out[153]= 25

m 6. Wykresy warstwicowe funkcji trzech zmiennych

Hiperboloidy jednopowlokowe :

injzgl:= ContourPlot3D[x"2-y"2+2z72, {X, -3, 3},
{y, -3, 3}, {z, -7, 7}, Contours - {0, 8, 16} (xpozi om ce =),
Cont our Styl e » {{RGBCol or [1, 0, 0]}, {RGBColor [1, 1, 0]}, {RG&BColor [1, O, 1]1}}
(%, Li ghti ng-»Nonex), PlotPoints » {7, 2, 7} (xodpowi edno dla x, vy, i zx)]
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in3oj= tabf = Table[x"2-y"*2+272, {X, -3, 3}, {y, -3, 3}, {z, -7, 7}1;

in[31:= Li st Cont our Pl ot 3D [t abf, Contours -» {0, 8, 16}]

m 7. Wykreslanie listy danych
npe1= t = Table[i ~3, {i, 10}]
oufie1= {1, 8, 27, 64, 125, 216, 343, 512, 729, 1000}
in[162:= Li stPlot [t, PlotStyle - {PointSize[0.05]}]

infi641:= ListPlot [t, Joined -> True, PlotStyle -> {Thickness[0.01]}]

m 8. Zazanczanie bledow danych

in[1:= Needs ["ErrorBarPl ots' "]

ng:= ErrorListPlot [{{{1, 1}, ErrorBar [0.2]}, {{2, 2}, ErrorBar [0.11}, {{3, 4}, ErrorBar [0. 3]},
{{4, 6}, ErrorBar [0.4]7}, {{5, 7}, ErrorBar [0.8]1}, {{6, 10}, ErrorBar [0.5]}}]
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m 9. wykresy funkcji parametrycznych

in[1e5):= ParametricPlot [{(Cos[t])"3, (Sin[t])"3}, {t, 0, 2x}]

n671= ParanmetricPlot [{3Sin[t], 2Cos[t]}, {t, O, 2x}, PlotStyle » {Hue[0.566], Thi ckness [0.01]}]

out[167]=

npieo)= ParametricPlot3D[{3Sin[t], 2Cos[t], t /4},
{t, 0, 7x}, PlotStyle » {Hue[0.566], Thi ckness [0.01]}]

in173)= ParametricPlot3D[{u3Sin[t], u2Cos[t], t}, {t, O, 7},
{u, -1, 13}, PlotStyle » {Hue[0.566], Thickness[0.01]}, PlotPoints -» 50]
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in17e):= ParametricPlot3D[{Cos [t] Cos[u], Sin[t] Cos[u], Sin[ul}, {t, O, 2x}, {u, -nw/2, w/2}]

in81):= ParametricPlot3D[{Cos[t] (3 + Cos[u]), Sin[t] (3+Cos[ul), Sin[ul}, {t, 0, 2x}, {u, 0, 2}]

= 10. Animacje

in[182]:= << Graphi cs* Ani mati on’
fIx_, y_,t_1:=Sin[Sqgrt[x"2+y~2]-t]1/Sqrt [x"2+y"2]

Ani mat e [Pl ot 3D[f [X, vy, t1, {x, -20, 20}, {y, -20, 20}, PlotRange -> {All, All, {-2, 2}},
Pl ot Poi nts -> 50, Mesh -> Fal se, Boxed -> Fal se, Axes -> Fal se], {t, 0, 6, 0.3}]

n1ssl= 9[X_, y_, t_1:=Cos[10xSqgrt [x*"2+y" 2] +2 ArcTan[y, Xx] -t]

Ani mate [Pl ot 3D[g[X, ¥, t1, {Xx, -0.7, 0.7}, {y, -0.7, 0.7}, PlotRange -> {All, All, {-9, 9}},
Pl ot Poi nts -> 100, Mesh -> Fal se, Boxed -> Fal se, Axes -> Fal se], {t, 0, 6, 0.3}]

Show([%, ViewPoint -> {2, 2, 6}]

- SurfaceG aphics -

Tabl e[

ParanetricPlot3D[{{Cos[e+i] Sin[a] +5Cos[i], Sin[e+i]Sin[a] -5Sin[i], Cos[a] -2}},
{a, O, 27}, {6, 0, 27}], {i, O, 2, 0.3}]

m 11. Histogramy

nsg)= dane = {0.0, 2, 4, 4.3, 4.4, 4.45, 5, 7, 8.01, 8.51, 8.9, 9.91, 9.97, 9.99, 0.995};
in[192]:= Hi st ogram[dane, 4]

in[209]:= dat al

RandonReal [Nornal Di stribution[0, 0.5], 10007;
dat a2 = RandonReal [Normal Di stribution[3, 1/2], 10007;

in211):= Hi st ogram[{dat al, data2}, 64]

m 12. Pola wektorowe

o= GradientFieldPlot [f_, {x_, xmin_, xmax_}, {y_, ymn_, ymax_}, opts: OptionsPattern[]] :=
Vect or Pl ot [Eval uate [D[f, {{X, ¥}}11, {X, xmn, xmax}, {y, ymn, ymax}, opts]

1= GradientFieldPlot [Sqrt [x"2+y”~2], {X, -5, 5}, {y, -5, 5}]
2= VectorPlot [{Sin[x], Cos[yl}, {x, O, 2Pi}, {y, O, 2Pi}, VectorColorFunction - Hue]

Opracowano na podstawie ksiazki Grzegorz Drwal, (+inni) - "Mahematica 5"

mgr Andrzej Pisarski



