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n[]= el = &. 854 » 107X

qg=1.;
ufr , 8 ]:= 4 H
- - drwnedlrr
gl = ContourPlot[u[+ »* + 2% , ArcTan[z, x1], {x, -1, 1}, {=z, -1, 1},

Dutd]= =

Infgl:= g2 = ContowrPlot [ArcTan[x, 2], {x, -1, 1}, {z, -1, 1},

-1

outfsl= =

PlotPoints — 50,
Contours — 20,
ContourShading — False |

ContourGraphics =

PlotPoints — 200,
Contours — 10,

ContourShading — False]
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ContourGraphics -

Infi]:= Show[{gl, g2}]
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in[l):= €0 = &.854 « 107%%;

p=1.;
rix ,z J:=4x*+2?;
ulx ,z ]:= p z

arrrelnrx, 2]° " r[x, z] :

gl = ContourPlot [u[x, z], {x, -1, 1}, {=z, -1, 1},
PlotPoints — 50,
Contours — 10,
ContourShading — False]

Out[§]= = ContourGraphics -

rlx, z1°

Inf5]:= g2 = ContourPlot [Log[ 1- {x, -1, 1}, {z, -1, 1},

PlotPoints — 200,

Contours — 10,
ContourShading - False]

out[i]= - ContourGraphics -

In[fl:= << Graphics lrrow ;
Show|[
{1, g2, Graphics[{RGBColor[1, 0, 1], AbsoluteThickness[2],
Arrow[{0, -0.1}, {0, 0.1}]1}]1}]
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Out[]= = Graphics -
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H, = Ke‘jR[i+i2}sin 0
R R
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In[1]:= £t = 1.0;
Sin[t BRI -

g2 = ContourPlot [ [Cos[t - +/x* + 2% | +
K x2 + 22

] ] »Sin[ArcTan[z, x]1]1°,

{x, -2, 2}, {z, -2, 2},
PlotPoints — 200,
Contours — 10,
ContourShading — False |

A
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Out[z]= = ContourGraphics -
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[2] KW. Kark, and R. Dill, “A general theory on the graphical representation of
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A. 8§k

Al HEDFER
Bt i(6.12, p.258)

dy
=L = f(x,
o (X, y)

Z D1 R TRy (X, y,%) =02 < & 1 >OMNERC 25 AT

y =¢(x,C)
BRSNS EESERCIC L - THERARS S, BT ),

A.2 Mathematica @ FieldLines /A 7r—

A.2.1 FieldLines /1A 7= DA VR b—)L EERTE
Mathematica Zfff 5 & fHHEICERIIMD T 77 4 v 7 2/ Z LB TED, L, 77
N R TIEEDO LS RERRIT A —FSh T 67,
http://library.wolfram.co.jp/infocenter/MathSource
2D 7V —0DEik/ X v - — ExtendGraphics % AV 5, ExtendGraphics |3
http:/library.wolfram.com/infocenter/Books/3753/
TH 7 rr— RAffg, Z0O/Ny 7 — X Mathematica2.2 THi% STV %, FieldLine =
~ 2 RIZWNET NDSolve =~ > FZHWTE Y, Mathematica2.2 7>5 Mathematica3.0
N =varryrahnicbs, WHBRRNCEERH e, Fura—FLi7 74
MIZDFEETIEED 2V, ROR—=VIZEPNTVWDLIEERLIEL 725,
http://support.wolfram.com/applicationpacks/unsupported/extend/fieldlines.ja.html

FieldLines =~ RZMHEH 2O DLz £ L DD ERD I DT D,

1. http:/library.wolfram.com/infocenter/Books/3753/

C ExtendGraphics #LiE/ Sy r—Y &2 X T n— K45,

2. Furm—RNL7e77A4vEREL, £S5 ExtendGraphics 7 + /L & %
Mathematica 731 A h—/LENTW5 7 4 /L% D AddOns¥ExtraPackages @ FiZ
At —4%, FIZIE, FOLIRTH VIR > TN D,

C:¥Program Files¥Wolfram Research¥Mathematica¥5.1¥AddOns¥ExtraPackages

3. ExtendGraphics 7 + /L X NIZ# 5 FieldLines.m %
http://support.wolfram.com/applicationpacks/unsupported/extend/fieldlines.ja.html
WD TAEREFEDT A F2T 4 X THE, 4 7y Td D
t2 = Part[ sol, 1, 0, 1, 2] ;
4T
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t2 = Part[ sol, 1,0, 1, 1, 2] ;
EEEWMZTHRAFT 2,

A.2.2 FieldLines /A 5 — S DELE
FEWHFIXRD X H1ck b,

In[1]:= <= Graphics PlotField’ ;

PlotvectorField[{x /22 + ¥, ¥ [+ ¥}, (x, -1, 13, {¥, -1, 1}]
Fowez: : infy : ﬁﬁﬂiﬁiﬁiﬁ.ﬁﬁ‘ KL FFl
il
= indet ;]':EE'-:D Compl ex Inf init}rtliﬁ,ﬁ?:l:' U.i L?’:. E¥§m
Fowez:: infy : ﬁﬁﬂiﬁiﬁiﬂﬁﬁ’ HE L
il

=i indet : EFR0 L onipl ex Infin ityﬁiﬁ.ﬁ Mkl F LA 5%l

AN NANY Y L
LN UL T B A
LSRN UL N B I A A P AP
xS S
LT N N f XA
A j.f \\ N e TR T
i P A N U RN
L A A B NN N NN
ST OO
SEVAA VRN
A A A B B TR TR TN NN

Out[2]= = Graphics =
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N e
In(3]:= <= Extendtraphics ' FieldLines " ;

[ pm~y KoBMEERT SO R

FieldlLine[ {x, ex, =0}, {v, ey, v0}, {t, tl}] will
calculate the field line from the field {ex, ey}, starting
at {x0,v0}, of length tl. ¥ and ¥ are the wariahles of the
field and £t iz the wariable of length down the trajectory.

4= ?FieldLine

InfE]= d=0.1;
= Tahle[FieldLine[{x, x/*-.' iy, dwCus[E]},
[¥, y/*\.fx? +¥? , d«Sin[e]}, {t, 10}],
{8, 0, 2x7-0.001, (2+7)/30.}];
Show[Graphics[g] ,
h=pectBRatio — Automatic,
PlotRange — ££-1, 1}, {-1, 1}}]

W2

out[f]= = Graphicsz -

A.2.3 FieldLines /Ay —2 Q7))L Y XL
FieldLines I3k D L HIZFEEI LTV 5,
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FieldLine[{x ,ex ,x0 }, {y ,ey ,¥0 }, {t , 8 }] :=
Module[ {exf, eyf, sol, t2, offM}, {exf, eyf} = {ex, ey} /. {X-» xX[t], v->¥Y[t]}:
offM = OnMessQ[NDSclve: :ndsz] ;
If[offM, Off[NDSolve: :ndsz]] ;
sol = NDSolve[{x'[t] == exf, yv'[t] == eyf, x[0] == X0, y[0] == yO}, {x[t], ¥v[t]l},
{t, 0, t1}1;
If[offM, On[NDSolve: :ndsz]];
sol = {x[t], y[t]} /. First[sol];
If[VectorQ[sol/. t—+ 0, NumberQ] , t2 - Part[sol, 1,0, 1, 1, 2];
sol = ParametricPlot[Evaluate[sol], {t, 0, £t2}, DisplayFunction » Identity] ;
First[Cases[sol, Line[_], Infinity]], Line[{{x0, y0}}]]]

51THICH A
NDSolve[ (x'[t] == exf[x[t], y[t]], ¥y'[t] == eyE[x[t], y[t]],
x[0] == x0, ¥[0] == ¥0}, {x[¥], ¥y[t]l}, {t, O, t1}]
I L DBAIES (55 A—4) FoRICE = 2 TR TR M E R 2 R TV
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