VISPIRMS TE IR ABAS PAKETES NO INTERNETA

(* :Title:AffineMaps*)(* :Context:ProgrammingInMathematica`AffineMaps`*)(* :Author:Roman E.Maeder*)(* :Summary:Transformation of graphic objects with planar affine maps*)(* :Copyright:© 1996 by Roman E.Maeder*)(* :Package Version:2.0*)(* :Mathematica Version:3.0*)(* :History:2.0 for Programming in Mathematica,3rd ed.*)(* :Keywords:affine,map,chaos,transformations*)(* :Sources:Roman E.Maeder.Programming in Mathematica,3rd ed.Addison-Wesley,1996.*)(* :Discussion:See Section 12.1 of "Programming in Mathematica"*)BeginPackage["ProgrammingInMathematica`AffineMaps`"]

AffineMap::usage="AffineMap[, , r, s, e, f] generates an affine map with

 
rotation angles , , scale factors r, s, and translation

 
components e, f. AffineMap[{x, y}, {fxy, gxy}] generates an affine map

 
with the two components given as expressions in x and y.

 
AffineMap[matrix] uses the 2x3 matrix for the affine map."

map::usage="-map- represents an affine map."

rotation::usage="rotation[] generates a rotation by ."

scale::usage="scale[s, t] generates a scaling map with factors s and t.

 
scale[r] scales both coordinates by r."

translation::usage="translation[{x, y}] generates a translation by

 
the vector {x, y}."

AverageContraction::usage="AverageContraction[map] gives the average

 
area contraction factor (the determinant) of an affine map."

$CirclePoints::usage="$CirclePoints is the number of vertices of the

 
polygon approximating the affine image of a circle."

$CirclePoints=24

Begin["`Private`"]

(*affine map datatype*)

Format[m_map]:="-map-"

(*Terminology of Peitgen/Jürgens/Saupe*)

AffineMap[phi_,psi_,r_,s_,e_,f_]:=map[{{r Cos[phi],-s Sin[psi],e},{r Sin[phi],s Cos[psi],f}}]

(*as expressions.Does not test for affinity*)

AffineMap[params:{_Symbol,_Symbol},expr:{_,_}]:=map[Function[params,expr]]

(*matrix directly*)

AffineMap[mat_?MatrixQ]/;Dimensions[mat]{2,3}:=map[mat]

(*apply to points*)

map[mat_?MatrixQ][{x_,y_}]:=mat.{x,y,1}

map[f_Function][{x_,y_}]:=f[x,y]

(*simplify composition*)

map/:Composition[map[mat1_?MatrixQ],map[mat2_?MatrixQ]]:=map[mat1.Append[mat2,{0,0,1}]]

map/:Composition[map[f_Function],map[g_Function]]:=Module[{x,y},AffineMap[{x,y},f@@g[x,y]]]

(*properties*)

AverageContraction[map[mat_?MatrixQ]]:=Abs[Det[Drop[#,-1]&/@mat]]

AverageContraction[map[f_Function]]:=Module[{x,y},Abs[Det[Outer[D,f[x,y],{x,y}]]]]

(*Graphic objects*)

(m_map)[Point[xy_]]:=Point[m[xy]]

(m_map)[Line[points_]]:=Line[m/@points]

(m_map)[Polygon[points_]]:=Polygon[m/@points]

(*rectangles:convert to polygon*)

(m_map)[Rectangle[{xmin_,ymin_},{xmax_,ymax_}]]:=m[Polygon[{{xmin,ymin},{xmax,ymin},{xmax,ymax},{xmin,ymax}}]]

(*Circles/Ellipses:convert to lines/polygons*)

(m_map)[Circle[xy_,{rx_,ry_}]]:=With[{dp=N[2Pi/$CirclePoints]},m[Line[Table[xy+{rx Cos[phi],ry Sin[phi]},{phi,0,2Pi,dp}]]]]

(m_map)[Circle[xy_,r_]]:=m[Circle[xy,{r,r}]]

(m_map)[Disk[xy_,{rx_,ry_}]]:=With[{dp=N[2Pi/$CirclePoints]},m[Polygon[Table[xy+{rx Cos[phi],ry Sin[phi]},{phi,0,2Pi-dp,dp}]]]]

(m_map)[Disk[xy_,r_]]:=m[Disk[xy,{r,r}]]

(m_map)[(Circle|Disk)[xy_,r_,args__]]:=Sequence[] (*not implemented*)

(*text:transform location*)

(m_map)[Text[text_,pos:{_,_},args___]]:=Text[text,m[pos],args]

(*not implemented:circular arcs,Raster,RasterArray,scaled coordinates,scaling of text*)

(*directives*)

(m_map)[(h:PointSize|AbsolutePointSize|Thickness|AbsoluteThickness)[r_]]:=h[r Sqrt[AverageContraction[m]]]

(*Graphics*)

(m_map)[Graphics[objs_List,opts___]]:=Graphics[Function[g,m[g],Listable]/@objs,opts]

(*catchall*)

(m_map)[unknown_]:=unknown

(*generators*)

rotation[alpha_]:=AffineMap[alpha,alpha,1,1,0,0]

scale[s_,t_]:=AffineMap[0,0,s,t,0,0]

scale[r_]:=scale[r,r]

translation[{x_,y_}]:=AffineMap[0,0,1,1,x,y]

End[]

Protect[AffineMap,rotation,scale,translation,AverageContraction]

EndPackage[]

(* :Title:Iterated Function Systems*)(* :Context:ProgrammingInMathematica`IFS`*)(* :Author:Roman E.Maeder*)(* :Summary:data types for iterated function systems,composed of affine maps*)(* :Copyright:© 1996 by Roman E.Maeder*)(* :Package Version:2.0*)(* :Mathematica Version:3.0*)(* :History:2.0 for Programming in Mathematica,3rd ed.*)(* :Keywords:template,skeleton,package*)(* :Sources:Roman E.Maeder.Programming in Mathematica,3rd ed.Addison-Wesley,1996.*)(* :Discussion:See Section 12.2 of "Programming in Mathematica"*)(* :Requirements:ProgrammingInMathematica/AffineMaps.m*)BeginPackage["ProgrammingInMathematica`IFS`","ProgrammingInMathematica`AffineMaps`"]

IFS::usage="IFS[{maps..}, {options..}] generates an iterated

 
function system (IFS)."

ifs::usage="-ifs- represents an iterated function system (IFS)."

Probabilities::usage="Probabilities -> {pr..} is an option of IFS

 
that gives the probabilities of the maps for the chaos game."

Options[IFS]={ProbabilitiesAutomatic};

Begin["`Private`"]

Format[_ifs]:="-ifs-"

(*Freeze missing options*)

optnames=First/@Options[IFS]

IFS[ms:{_map...},opts___?OptionQ]:=Module[{optvals},optvals=optnames/.Flatten[{opts}]/.Options[IFS];

  ifs[ms,Thread[optnamesoptvals]]]

(*apply*)

ifs[ms_List,_][gr:Graphics[_,opts___]]:=Graphics[First/@Through[ms[gr]],opts]

(i_ifs)[objs_List]:=i/@objs

ifs[ms_List,_][obj_]:=Through[ms[obj]]

End[]

Protect[IFS,ifs,Probabilities]

EndPackage[]

Šis ir koks 

tree1[x_,n_]:=Graphics[Nest[IFS[{AffineMap[0°,0°,1,1,0,0],AffineMap[20°,20°,0.65,2/3,-0.1,3],AffineMap[45°,45°,0.5,0.5,0,1.3],AffineMap[-30°,-30°,0.6,2/3,0,3],AffineMap[-55°,-55°,-0.6,2/3,0,2]}],x,n],AspectRatioAutomatic,PlotRangeAll];

p=Polygon[{{-0.2,0},{0.2,0},{0.35,2.5},{0.2,3},{-0.2,3},{0,2.5}}];

Show[tree1[p,1]]
 Un citi koki(ja grib vairākas iterācijas)
Show[GraphicsArray[{tree1[p,2],tree1[p,3],tree1[p,4],tree1[p,5]}]]
Šis ir Serpinska (taisleņķa) trīsstūris

ifs1=IFS[{AffineMap[0,0,0.5,0.5,0,0],AffineMap[0,0,0.5,0.5,1,0],AffineMap[0,0,0.5,0.5,0,1]}];

D1=Polygon[{{0,0},{0,2},{2,0}}];

t[x_,n_]:=Graphics[Nest[ifs1,x,n],AxesTrue,AspectRatio->1,AxesOrigin{0,0},Ticks{{1,2},{1,2}}];

Show[GraphicsArray[{t[D1,3],t[D1,6]}]]
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Šis ir Serpinska (regulārais) trīsstūris

ifs1=IFS[{AffineMap[0,0,0.5,0.5,0,0],AffineMap[0,0,0.5,0.5,0.5,0],AffineMap[0,0,0.5,0.5,0.25,([image: image3.emf]3

)/4]}];

D1=Polygon[{{0,0},{1,0},{0.5,[image: image4.emf]3

/2}}];

t[x_,n_]:=Graphics[Nest[ifs1,x,n],AspectRatioAutomatic,PlotRangeAll];

Show[GraphicsArray[{t[D1,0],t[D1,6]}]]
[image: image5.emf] [image: image6.emf]
Sākumā kvadrāts, tad 5 maziņi kvadrātiņi

ifs1=IFS[{AffineMap[0,0,1/3,1/3,0,0],AffineMap[0,0,1/3,1/3,2/3,0],AffineMap[0,0,1/3,1/3,1/3,1/3],AffineMap[0,0,1/3,1/3,0,2/3],AffineMap[0,0,1/3,1/3,2/3,2/3]}];

D1=Polygon[{{0,0},{1,0},{1,1},{0,1}}];

t[x_,n_]:=Graphics[Nest[ifs1,x,n],AxesTrue,AspectRatio1,AxesOrigin{0,0},Ticks{{1,2,3},{1,2,3}}];

Show[GraphicsArray[{t[D1,0],t[D1,1],t[D1,2],t[D1,3],t[D1,4]}]]
[image: image7.emf]1
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 [image: image8.emf]1
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8.uzdev.

ifs1=IFS[{AffineMap[0,0,1/2,1/2,0,0],AffineMap[0,0,1/2,1/2,1/2,0],AffineMap[0,0,1/2,1/2,1/4,1/2]}];

D1=Polygon[{{0,0},{2,0},{2,2},{0,2}}];

t[x_,n_]:=Graphics[Nest[ifs1,x,n],AxesTrue,AspectRatio1,AxesOrigin{0,0},Ticks{{1,2,3},{1,2,3}}];

Show[GraphicsArray[{t[D1,0],t[D1,1],t[D1,2],t[D1,3],t[D1,6]}]]
9.uzdev.

ifs1=IFS[{AffineMap[0,0,1/3,1/3,0,0],AffineMap[0,0,1/3,1/3,2/3,0]}];

L1=Line[{{0,0},{1,0}}];

t[x_,n_]:=Graphics[Nest[ifs1,x,n],AspectRatioAutomatic,PlotRangeAll];

Show[GraphicsArray[{t[L1,0],t[L1,1],t[L1,2],t[L1,3],t[L1,6]}]]
Ievadam – kā darbojas afīnais attēlojums

Graphics[Polygon[{{0,0},{3,2},{2.5,0.5}}],AspectRatioAutomatic,AxesTrue]

Graphics[AffineMap[0,0,0.5 ,0.5,0,0][Polygon[{{0,0},{3,2},{2.5,0.5}}]],AspectRatioAutomatic,AxesTrue]

KONDENSĀCIJAS KOPAs jeb identiskais afīnais attēlojums
Skaists piemērs no grāmatas

fract1[x_,n_]:=Show[Graphics[Nest[IFS[{AffineMap[0,0,1,1,0,0],AffineMap[-90°,-90°,0.5,0.5,-1,1],AffineMap[0°,0°,0.5,0.5,-1,-1],AffineMap[90°,90°,0.5,0.5,1,-1]}],x,n]],AxesFalse,AspectRatioAutomatic,AxesOrigin{0,0}];

fract1[Polygon[{{1,0},{0,1},{2,2}}],7]

PITAGORA KOKA veidošana
fract1[x_,n_]:=Show[Graphics[Nest[IFS[{AffineMap[0,0,1,1,0,0],AffineMap[30°,30°,1/[image: image10.emf]3

,1/[image: image11.emf]3

,0,1],AffineMap[60°,60°,1/[image: image12.emf]3

,1/[image: image13.emf]3

,1,1]}],x,n]],AxesFalse,AspectRatioAutomatic,AxesOrigin{0,0}];

fract1[Polygon[{{0,0},{1,0},{1,1},{0,1}}],1]
[image: image14.emf]Pirmā iterācija ir, bet kas tālāk notiek?

fr1[x_,n_]:=Show[Graphics[Nest[IFS[{AffineMap[0,0,1,1,0,0],AffineMap[30°,30°,1/[image: image15.emf]3

,1/[image: image16.emf]3

,0,1],AffineMap[-30°,-30°,1/[image: image17.emf]3

,1/[image: image18.emf]3

,0.5,1+[image: image19.emf]1



12

]}],x,n]],AxesFalse,AspectRatioAutomatic,AxesOrigin{0,0}];

P1=Polygon[{{0,0},{1,0},{1,1},{0,1}}]

Show[GraphicsArray[{fr1[P1,0],fr1[P1,1],fr1[P1,6]}]] [image: image20.emf] [image: image21.emf] [image: image22.emf]
Augs, kas veidots no iepriekšējā, bet no līnijas

fr1[x_,n_]:=Show[Graphics[Nest[IFS[{AffineMap[0,0,1,1,0,0],AffineMap[30°,30°,1/[image: image23.emf]3

,1/[image: image24.emf]3

,-0.5,1.5],AffineMap[-30°,-30°,1/[image: image25.emf]3

,1/[image: image26.emf]3

,0,1]}],x,n]],AxesFalse,AspectRatioAutomatic,AxesOrigin{0,0}];

P1=Line[{{0,0},{0,1},{-0.5,1.5}}]

Show[GraphicsArray[{fr1[P1,0],fr1[P1,6]}]]
[image: image27.emf] [image: image28.emf]
MANS KOKS

fr1[x_,n_]:=Show[Graphics[Nest[IFS[{AffineMap[0,0,1,1,0,0],AffineMap[40°,40°,0.4,0.6,0.1,1.8],

       AffineMap[15°,15°,0.3,0.5,0.6,2.3],

       AffineMap[-25°,-25°,0.3,0.5,0.7,2.5],

       AffineMap[-50°,-50°,0.3,0.5,0.6,2.3]}],x,n]],AxesFalse,AspectRatioAutomatic,AxesOrigin{0,0}];

P1=Polygon[{{0,0},{1,0},{0.8,2},{1.2,2.5},{0.6,2.5},{0.1,1.8}}]

Show[GraphicsArray[{fr1[P1,0],fr1[P1,6]}]]

KOLĀŽAS
barn1[x_,n_]:=Show[Graphics[Nest[IFS[{AffineMap[-2.5°,-2.5°,0.85,0.85,0,1.6],AffineMap[49°,49°,0.3,0.34,0,1.6],

       AffineMap[120°,-50°,0.3,0.37,0,0.44],

       AffineMap[0°,0°,0,0.16,0,0]}],x,n]],AxesFalse,AspectRatioAutomatic,AxesOrigin{0,0}];

P1=Polygon[{{0,0},{1,0},{1,2},{0,2}}]

Show[GraphicsArray[{barn1[P1,0],barn1[P1,8]}]]
[image: image29.emf]   [image: image30.emf]Nevajadzētu pārcensties ar iterāciju skaitu! Man 12.iterāciju atteicās sarēķināt. Ir vērts mēģināt poligona vietā ņemt punktu  Point[{0,0}]; nebūs tik smuki, bet nebūs arī cilindra.
collage1[x_,n_]:=Graphics[Nest[IFS[{AffineMap[-2°,-2°,0.02,0.6,-0.14,-0.8],AffineMap[0,0,0.6,0.4,0,1.2],AffineMap[-30°,-30°,0.4,0.7,0.6,-0.35],AffineMap[30°,30°,0.4,0.65,-0.7,-0.5]}],x,n],AxesFalse,AspectRatioAutomatic,AxesOrigin{0,0}];

Show[collage1[Point[{0,0}],6]]  

[image: image31.emf]
Džūlija kopas
w[z_]:={[image: image32.emf]z



k

,-[image: image33.emf]z



k

};

julia[c_,z_,m_]:=ListPlot[{Re[#],Im[#]}&/@Nest[Flatten[(Map[w,#]/.kc),1]&,{z},m],AspectRatio->Automatic,Prolog->PointSize[0.004]];

julia[0.4+0.7I,2+I,15]
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julia[-0.1+0.8I,2+I,15]The Douady Rabbit
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DensityPlot[Length[FixedPointList[#2+0.377-0.248I  &,x+I y,50,SameTest(Abs[#]>2.0 &)]],{x,-1.6,1.6},{y,-1.2,1.2},PlotPoints100,AspectRatioAutomatic,ColorFunction(If[#1,RGBColor[0,0,0],RGBColor[1,1,1]]&)]

[image: image36.emf]
DensityPlot[Length[FixedPointList[#2+0.377-0.248I&,x+I y,50,SameTest(Abs[#2]>2&)]],{x,-1.6,1.6},{y,-1.2,1.2},PlotPoints100,AspectRatioAutomatic,ColorFunction(If[#1,RGBColor[0,0,0],Hue[#]]&)]

[image: image37.emf]
