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Chapter 1Do
umentation for libbiar

1.1 Introdu
tionThe library and tools are intended to be used to manipulate and analyse open and 
losed 
urvesand knot shapes. A viewer appli
ation 
alled 
urview is also in
luded for visualization.1.2 Mer
urial repositoriesClone the stati
 Mer
urial repository withhg 
lone stati
-http://l
vmwww.epfl.
h/libbiar
/1.3 BuildThe software has been developed in a linux environment. It has su

essfully been tested and usedon Linux and Apple's OSX, but not in Mi
rosoft Windows.For the viewer program Qt 4 and Coin3D, SoQt need to be available.In the 
loned dire
tory libbiar
/ typemaketo build the library and a subset of the tools.1.4 Mer
urial repositoriesThere is no system wide installation performed. It is re
ommended to tell the system where thelibrary and the tools are, for exampleexport LIBBIARC=/path/to/libbiar
export PATH=$PATH:$LIBBIARC/tools:$LIBBIARC/inventorexport LD_LIBRARY_PATH=$LD_LIBRARY_PATH:$LIBBIARC/lib



2 Do
umentation for libbiar
A pdf version of the do
umentation 
an be found here.A tarball of the latest release 
an be downloaded here (tgz) or here (tbz2).
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Chapter 2Module Index
2.1 ModulesHere is a list of all modules:annealing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17boxproblem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15�tting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16dotrepulsion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18OpenInventor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19libbiar
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20Obje
t Dire
tory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21PKF 
urve tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23



4 Module Index

Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



Chapter 3Dire
tory Hierar
hy
3.1 Dire
toriesThis dire
tory hierar
hy is sorted roughly, but not 
ompletely, alphabeti
ally:annealing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30paramtests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42experimental . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32annealing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
urvspeed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31mpi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39pngmanip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43s3viz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44thi
kness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45in
lude . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36valley�ow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54fourierknots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33gradient�ow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34in
lude . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35utils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53inventor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37lib . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38utils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52obje
ts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47tmp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46



6 Dire
tory Hierar
hy
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Chapter 4Class Index
4.1 Class Hierar
hyThis inheritan
e list is sorted roughly, but not 
ompletely, alphabeti
ally:Basi
Anneal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55BoxAnneal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74FittingAnneal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115SampleAnneal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137TrefoilTorusAnneal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145Basi
Move . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59SimpleFloatMove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139Biar
< Ve
tor > . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61Box . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73CurveInfo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112CurveInterfa
e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113MainWindow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117Matrix3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119Matrix4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126PKFmanip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133Curve< Ve
tor > . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76Tube< Ve
tor > . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147CurveBundle< Ve
tor > . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102TubeBundle< Ve
tor > . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152SoKnot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141Ve
2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157Ve
tor3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158Ve
tor4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165ViewerInfo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171
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Chapter 5Class Index
5.1 Class ListHere are the 
lasses, stru
ts, unions and interfa
es with brief des
riptions:Basi
Anneal (Base 
lass for annealing problems ) . . . . . . . . . . . . . . . . . . . . . 55Basi
Move (Basi
 
lass for annealing moves ) . . . . . . . . . . . . . . . . . . . . . . . 59Biar
< Ve
tor > (The Biar
 (p. 61) 
lass des
ribes a single biar
 ) . . . . . . . . . . . 61Box (Square box 
lass ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73BoxAnneal (N square boxes in a big square ) . . . . . . . . . . . . . . . . . . . . . . . 74Curve< Ve
tor > (The Curve (p. 76) 
lass for storing and manipulating a single biar

urve in R3 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76CurveBundle< Ve
tor > (The CurveBundle (p. 102) 
lass for storing and manipu-lating biar
 
urves in R3 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102CurveInfo (Curve (p. 76) information ) . . . . . . . . . . . . . . . . . . . . . . . . . . 112CurveInterfa
e (Interfa
e between 
urve data and viewer ) . . . . . . . . . . . . . . . 113FittingAnneal (Fit a 
urve through given points ) . . . . . . . . . . . . . . . . . . . . 115MainWindow (Main viewer 
lass ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117Matrix3 (3x3 dimensional Matrix 
lass with �oating point entries ) . . . . . . . . . . . 119Matrix4 (4x4 dimensional Matrix 
lass with �oating point entries ) . . . . . . . . . . . 126PKFmanip (For storing and manipulating biar
 
urves ) . . . . . . . . . . . . . . . . . 133SampleAnneal (Example how to use BaseAnneal ) . . . . . . . . . . . . . . . . . . . . 137SimpleFloatMove (Change a single �oat value ) . . . . . . . . . . . . . . . . . . . . . 139SoKnot (For rendering tubular 
urves in the Coin/OpenInventor graphi
s library ) . . 141TrefoilTorusAnneal (Anneal a trefoil running on 3 torii ) . . . . . . . . . . . . . . . . 145Tube< Ve
tor > (The Tube (p. 147) 
lass 
ontains the mesh of a tube around a 
urvein R3 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147TubeBundle< Ve
tor > (The TubeBundle (p. 152) 
lass 
ontains the mesh of a tubearound a 
urve in R3 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152Ve
2 (2D Ve
tor 
lass ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157Ve
tor3 (3 dimensional Ve
tor 
lass with �oating point 
oordinates ) . . . . . . . . . . 158Ve
tor4 (4 dimensional Ve
tor 
lass with �oating point 
oordinates ) . . . . . . . . . . 165ViewerInfo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171
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Chapter 6File Index
6.1 File ListHere is a list of all do
umented �les with brief des
riptions:experimental/pngmanip/
olors.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??experimental/pngmanip/plot_fun
s.h . . . . . . . . . . . . . . . . . . . . . . . . . . . ??experimental/pngmanip/pngwrite.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??experimental/s3viz/s3viz.
pp (Visualize a 
urve in S∧3 in two balls in R∧3 ) . . . . . . 173experimental/thi
kness/in
lude/
urvealgos.h . . . . . . . . . . . . . . . . . . . . . . . ??experimental/thi
kness/in
lude/minsegdist.h . . . . . . . . . . . . . . . . . . . . . . . ??experimental/thi
kness/in
lude/segdist.h . . . . . . . . . . . . . . . . . . . . . . . . . ??fourierknots/fourier_3_1.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??fourierknots/fourier_4_1.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??fourierknots/fourier_5_1.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??fourierknots/fourier_8_18.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??fourierknots/fourier_syn.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??in
lude/Biar
.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??in
lude/Curve.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??in
lude/CurveBundle.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??in
lude/Matrix3.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??in
lude/Matrix4.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??in
lude/PKFmanip.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??in
lude/Tube.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??in
lude/TubeBundle.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??in
lude/Ve
tor3.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??in
lude/Ve
tor4.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??in
lude/utils/qr.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??in
lude/utils/timer.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??inventor/gui.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??inventor/main.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??inventor/mainwindow.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??inventor/plotzoom.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??inventor/pp.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??inventor/pt.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??inventor/SoKnot.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??inventor/trefoil_builder.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??inventor/tt.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??



12 File Indexinventor/utils.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??inventor/viewer.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ??inventor/xyzview.
pp (Visualize a 
losed data �le ) . . . . . . . . . . . . . . . . . . . . 174obje
ts/aux.h (Auxiliary routines that produ
e parti
ular 
urves ) . . . . . . . . . . . . 175obje
ts/bone.
pp (Constru
ts a bone shaped 
urve ) . . . . . . . . . . . . . . . . . . . 176obje
ts/borromean.
pp (Constru
ts the borromean rings ) . . . . . . . . . . . . . . . 177obje
ts/
ir
le.
pp (Constru
ts a 
ir
le ) . . . . . . . . . . . . . . . . . . . . . . . . . . 178obje
ts/
rouzy.
pp (Constru
ts a 
rouzy 
urve ;) ) . . . . . . . . . . . . . . . . . . . . 179obje
ts/ellipse.
pp (Constru
ts an ellipse ) . . . . . . . . . . . . . . . . . . . . . . . . . 180obje
ts/helix.
pp (Constru
ts a heli
al 
urve ) . . . . . . . . . . . . . . . . . . . . . . . 181obje
ts/hopf.
pp (Constru
ts a hopf links ) . . . . . . . . . . . . . . . . . . . . . . . . 182obje
ts/inf.
pp (Constru
ts an in�nity shaped 
urve ) . . . . . . . . . . . . . . . . . . . 183obje
ts/knottable.
pp (Constru
t a table of 
urves ) . . . . . . . . . . . . . . . . . . . 184obje
ts/line.
pp (Produ
es a �le with a PKF line ) . . . . . . . . . . . . . . . . . . . . 185obje
ts/random.
pp (Generate a "random" 
urve ) . . . . . . . . . . . . . . . . . . . . 186obje
ts/sinus.
pp (Constru
ts a Sinusoidal PKF 
urve ) . . . . . . . . . . . . . . . . . 187obje
ts/solenoid.
pp (Constru
ts a solenoid like 
urve ) . . . . . . . . . . . . . . . . . 188obje
ts/spiral.
pp (Constru
ts a Spiral PKF �le ) . . . . . . . . . . . . . . . . . . . . . 189obje
ts/stadium.
pp (Constru
ts a stadium 
urve ) . . . . . . . . . . . . . . . . . . . . 190obje
ts/torusknot.
pp (Constru
ts a (p,q) torus knot ) . . . . . . . . . . . . . . . . . 191obje
ts/torusknot4.
pp (Constru
ts a (p,q) torus knot on a torus in R∧4 ) . . . . . . 192obje
ts/trefoil.
pp (Approximated trefoil with ar
s of 
ir
les .. ) . . . . . . . . . . . . 193tools/align.
pp (Orient a pkf 
urve a

ording to a given axes ) . . . . . . . . . . . . . . 194tools/angle_
ondition.
pp (Che
k the angle 
ondition for an ideal knot. input �le : ssigma tau .. ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195tools/angle_prin
ipal_normal_
onta
ts.
pp (Prints angle between 
onta
t 
hordsand prin
ipal normal to stdout ) . . . . . . . . . . . . . . . . . . . . . . . . . . 196tools/angle_vs_ar
length.
pp (Prints the ar
length and for that ar
length the anglebetween the normal ve
tor and the "2" 
onta
t struts ) . . . . . . . . . . . . . 197tools/ar
dist.
pp (Program for testing purpose only ) . . . . . . . . . . . . . . . . . . . 198tools/ar
s2polygonal.
pp (Convert an ar
 
urve to a polygonal 
urve ) . . . . . . . . 199tools/biar

li.
pp (Biar
 (p. 61) 
ommand line interfa
e ) . . . . . . . . . . . . . . . . 200tools/billiard_poly.
pp (Constru
t billiard polygon ) . . . . . . . . . . . . . . . . . . 201tools/
enterandnormalise.
pp (Center and normalize a 
losed PKF 
urve ) . . . . . . 202tools/
ir
le_for_f31.
pp (Given eps, 
ompute using 3 points the radius and 
enter of
ir
le ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203tools/
lif_tref_
onta
tset.
pp (Compute the 
onta
t set and surfa
e (iv �le) for the
li�ord trefoil in S∧3 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204tools/
losest_neighbour.
pp (Re
onstru
t the 
urve using the nearest point algo ) . 205tools/
onta
ts2inventor.
pp (Convert 
onta
t 
hords to obj/iv �le ) . . . . . . . . . . 206tools/
onta
ts2sigma.
pp (Conta
t 
hords to sigma(s) and tau(s) ) . . . . . . . . . . 207tools/
onta
ts_s3tor3.
pp (Proje
t 
onta
t 
hords from S∧3 to R∧3 ) . . . . . . . . . 208tools/
onta
tset.
pp (Compute the 
onta
t 
hords for a given knot ) . . . . . . . . . . 209tools/
onvolution�lter.
pp (Smooth a 
urve using a lo
al gaussian 
onvolution �lter ) 210tools/
urvature.
pp (Outputs the 
urvature of a biar
 
urve ) . . . . . . . . . . . . . . 211tools/
urvature4.
pp (Outputs the 
urvature of a biar
 
urve in R∧4 ) . . . . . . . . . 212tools/
urvesplit.
pp (Split a "
losed" 
urve into segments for given ar
length values ) 213tools/extra
t_sigma.
pp (Advan
ing within a small neighbournood try to extra
tsigma(s) ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 214tools/extra
t_sigma_max.
pp (Find lo
al max in pt valley ) . . . . . . . . . . . . . 215tools/�lter_nodes.
pp (Filter a PKF 
urve. I.e. remove points that are too 
lose tosome neighbour ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216tools/�atten.
pp (Proje
t 
urve onto 2D plane ) . . . . . . . . . . . . . . . . . . . . . 217Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



6.1 File List 13tools/follow_
onta
t.
pp (Starting at some point on the 
urve, follow the 
onta
ts todepth max_level ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218tools/inertiatensor.
pp (Compute the inertia tensor and prin
ipal axes ) . . . . . . . 219tools/info.
pp (Computes Ar
-length, 
enter of mass, thi
kness (approx), ropelength(aprox) info of a PKF 
urve ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220tools/info4.
pp (Computes Ar
-length, 
enter of mass, thi
kness (approx), ropelength(aprox) info of a PKF 
urve (S∧3) ) . . . . . . . . . . . . . . . . . . . . . . . . 221tools/inversion_in_sphere.
pp (Inversion in sphere at 
enter 
 and radius r of a 
urve )222tools/length.
pp (Ar
-length of a PKF 
urve ) . . . . . . . . . . . . . . . . . . . . . . 223tools/link_thi
kness.
pp (Compute thi
kness of a CurveBundle (p. 102) ) . . . . . 224tools/map.
pp (Map one 
urve to another ) . . . . . . . . . . . . . . . . . . . . . . . . 225tools/mesh4stokes.
pp (Produ
e a tube mesh from a 
urve and write that to a �le ) . 226tools/nana.
pp (Test program ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227tools/normal_indi
atrix.
pp (Un�nished ) . . . . . . . . . . . . . . . . . . . . . . . . 228tools/perturb.
pp (Perturb a 
urve ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229tools/pkf2java.
pp (Read data from a PKF �le, produ
e a tubular mesh for ea
h 
urvein the �le and write it as C/C++/Java arrays ) . . . . . . . . . . . . . . . . . . 230tools/pkf2mesh.
pp (Read data from a PKF �le, produ
e a tubular mesh for ea
h 
urvein the �le and write that to a �le ) . . . . . . . . . . . . . . . . . . . . . . . . . 231tools/pkf2obj.
pp (Pkf to obj format. obj �le has 
orre
t uv texture 
oords ) . . . . . 232tools/pkf2ply.
pp (Pkf to mesh to stanford ply format ) . . . . . . . . . . . . . . . . . 233tools/pkf2stl.
pp (Read data from a PKF �le, produ
e a tubular mesh for ea
h 
urvein the �le and write that to an STL �le ) . . . . . . . . . . . . . . . . . . . . . 234tools/pkf2xyz.
pp (Convert PKF �le to XYZ 
oordinates ) . . . . . . . . . . . . . . . 235tools/pk�rame.
pp (Generate a framing along the 
urve ) . . . . . . . . . . . . . . . . 236tools/plotsli
e.
pp (Write a pt plot 
ross se
tion at a given ar
length ) . . . . . . . . . 237tools/plotsli
e4.
pp (Write a pt plot 
ross se
tion at a given ar
length (S∧3) ) . . . . 238tools/pointat.
pp (Writes point/tangent at Curve(s), for s ar
length and s in [0,1℄ tothe standart output ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 239tools/proje
ted_dij.
pp (Compute ∑

i6=j di,j and ∑

i6=j d−1
i,j of a given proje
tion ) . . 240tools/pt
ir
les.
pp (Resample an open or 
losed PKF 
urve ) . . . . . . . . . . . . . . 241tools/r3tos3.
pp (Proje
t a 
urve in R∧3 to S∧3 ) . . . . . . . . . . . . . . . . . . . . . 242tools/redo_tangents.
pp (Re
ompute tangents using only the data points ) . . . . . 243tools/re�ne.
pp (Re�ne/Resample a part of an open or 
losed PKF 
urve ) . . . . . . 244tools/reorder.
pp (Reorder the nodes of a 
urve, so that the �rst points of the 2 
urvesare the 
losest possible ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 245tools/resample.
pp (Resample an open or 
losed PKF 
urve ) . . . . . . . . . . . . . . 246tools/resample4.
pp (Resample an open or 
losed PKF 
urve (R∧4) ) . . . . . . . . . 247tools/reverse_dire
tion.
pp (Change the orientation of the 
urve ) . . . . . . . . . . 248tools/rotate_
urve.
pp (Rotate 
urve about axis v by angle a ) . . . . . . . . . . . . 249tools/s3tor3.
pp (Proje
t a 
urve on S∧3 ba
k to R∧3 ) . . . . . . . . . . . . . . . . . 250tools/s_sigma_angles.
pp (Program for testing purpose only ) . . . . . . . . . . . . 251tools/set
enter.
pp (Reset the mass 
enter of PKF 
urve ) . . . . . . . . . . . . . . . 252tools/shu�e.
pp (Randomize/shu�e a 
urve ) . . . . . . . . . . . . . . . . . . . . . . . 253tools/sigma2
onta
t.
pp (From a sigma(s) fun
tion, generate the 
onta
t struts ) . . 254tools/sigma2inventor.
pp (Convert 2D sigma(s) to iv or obj �le ) . . . . . . . . . . . 255tools/sigma_and_tau_
onta
ts.
pp (Extra
t 
onta
t fun
tions sigma(s) and tau(s) ) 256tools/sigma_
omposition.
pp (Compute $∧k(s)$. input �le : s sigma tau .. ) . . . . 257tools/tangent_indi
atrix.
pp (Write the tangent indi
atrix of a given (open or 
losed)
urve to a PKF �le. Tangents for the tangent indi
atrix are interpolated, there-fore strange points like 
usps would not be visible! The default is for an open
urve, for 
losed 
urves put the -
losed swit
h ) . . . . . . . . . . . . . . . . . . 258tools/torsion.
pp (Outputs the torsion of a biar
 
urve ) . . . . . . . . . . . . . . . . . 259tools/xyz2pkf.
pp (Convert XYZ 
oordinates to PKF ) . . . . . . . . . . . . . . . . . 260Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen
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Chapter 7Module Do
umentation
7.1 boxproblemClasses� 
lass Ve
22D Ve
tor 
lass.� 
lass BoxSquare box 
lass.� 
lass BoxAnnealN square boxes in a big square.



16 Module Do
umentation7.2 �ttingClasses� 
lass Ve
22D Ve
tor 
lass.� 
lass FittingAnnealFit a 
urve through given points.
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7.3 annealing 177.3 annealingModules� boxproblem� �tting� dotrepulsionClasses� 
lass Basi
MoveBasi
 
lass for annealing moves.� 
lass SimpleFloatMoveChange a single �oat value.� 
lass Basi
AnnealBase 
lass for annealing problems.
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18 Module Do
umentation7.4 dotrepulsionClasses� 
lass SampleAnnealExample how to use BaseAnneal.
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7.5 OpenInventor 197.5 OpenInventorFiles� �le s3viz.
ppVisualize a 
urve in S∧3 in two balls in R∧3.� �le s3viz.
ppVisualize a 
urve in S∧3 in two balls in R∧3.� �le xyzview.
ppVisualize a 
losed data �le.Classes� 
lass MainWindowMain viewer 
lass.� 
lass SoKnotThe SoKnot (p. 141) 
lass is for rendering tubular 
urves in the Coin/OpenInventor graphi
slibrary.� stru
t CurveInfoCurve (p. 76) information.� 
lass CurveInterfa
eInterfa
e between 
urve data and viewer.

Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



20 Module Do
umentation7.6 libbiar
Classes� 
lass Biar
< Ve
tor >The Biar
 (p. 61) 
lass des
ribes a single biar
.� 
lass Curve< Ve
tor >The Curve (p. 76) 
lass for storing and manipulating a single biar
 
urve in R3.� 
lass CurveBundle< Ve
tor >The CurveBundle (p. 102) 
lass for storing and manipulating biar
 
urves in R3.� 
lass Matrix3The Matrix3 (p. 119) 
lass is a 3x3 dimensional Matrix 
lass with �oating point entries.� 
lass Matrix4The Matrix4 (p. 126) 
lass is a 4x4 dimensional Matrix 
lass with �oating point entries.� 
lass PKFmanipThe PKFmanip (p. 133) 
lass for storing and manipulating biar
 
urves.� 
lass Tube< Ve
tor >The Tube (p. 147) 
lass 
ontains the mesh of a tube around a 
urve in R3.� 
lass TubeBundle< Ve
tor >The TubeBundle (p. 152) 
lass 
ontains the mesh of a tube around a 
urve in R3.� 
lass Ve
tor3The Ve
tor3 (p. 158) 
lass is a 3 dimensional Ve
tor 
lass with �oating point 
oordinates.� 
lass Ve
tor4The Ve
tor4 (p. 165) 
lass is a 4 dimensional Ve
tor 
lass with �oating point 
oordinates.
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7.7 Obje
t Dire
tory 217.7 Obje
t Dire
toryFiles� �le aux.hAuxiliary routines that produ
e parti
ular 
urves.� �le bone.
ppConstru
ts a bone shaped 
urve.� �le borromean.
ppConstru
ts the borromean rings.� �le 
ir
le.
ppConstru
ts a 
ir
le.� �le 
ir
le.
ppConstru
ts a 
ir
le.� �le 
rouzy.
ppConstru
ts a 
rouzy 
urve ;).� �le ellipse.
ppConstru
ts an ellipse.� �le helix.
ppConstru
ts a heli
al 
urve.� �le hopf.
ppConstru
ts a hopf links.� �le inf.
ppConstru
ts an in�nity shaped 
urve.� �le knottable.
ppConstru
t a table of 
urves.� �le line.
ppProdu
es a �le with a PKF line.� �le random.
ppGenerate a "random" 
urve.� �le sinus.
ppConstru
ts a Sinusoidal PKF 
urve.� �le solenoid.
ppConstru
ts a solenoid like 
urve.� �le spiral.
ppGenerated on Mon Feb 8 17:34:06 2010 for libbiar
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22 Module Do
umentationConstru
ts a Spiral PKF �le.� �le stadium.
ppConstru
ts a stadium 
urve.� �le torusknot.
ppConstru
ts a (p,q) torus knot.� �le torusknot4.
ppConstru
ts a (p,q) torus knot on a torus in R∧4.� �le trefoil.
ppApproximated trefoil with ar
s of 
ir
les ...
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7.8 PKF 
urve tools 237.8 PKF 
urve toolsFiles� �le align.
ppOrient a pkf 
urve a

ording to a given axes.� �le angle_
ondition.
ppChe
k the angle 
ondition for an ideal knot. input �le : s sigma tau ...� �le angle_prin
ipal_normal_
onta
ts.
ppPrints angle between 
onta
t 
hords and prin
ipal normal to stdout.� �le angle_vs_ar
length.
ppPrints the ar
length and for that ar
length the angle between the normal ve
tor and the "2"
onta
t struts.� �le ar
dist.
ppProgram for testing purpose only.� �le ar
s2polygonal.
ppConvert an ar
 
urve to a polygonal 
urve.� �le biar

li.
ppBiar
 (p. 61) 
ommand line interfa
e.� �le sigma2inventor.
ppConvert 2D sigma(s) to iv or obj �le.� �le billiard_poly.
ppConstru
t billiard polygon.� �le 
enterandnormalise.
ppCenter and normalize a 
losed PKF 
urve.� �le 
ir
le_for_f31.
ppGiven eps, 
ompute using 3 points the radius and 
enter of 
ir
le.� �le 
lif_tref_
onta
tset.
ppCompute the 
onta
t set and surfa
e (iv �le) for the 
li�ord trefoil in S∧3.� �le 
losest_neighbour.
ppRe
onstru
t the 
urve using the nearest point algo.� �le 
onta
ts2inventor.
ppConvert 
onta
t 
hords to obj/iv �le.� �le 
onta
ts2sigma.
ppConta
t 
hords to sigma(s) and tau(s).Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



24 Module Do
umentation� �le 
onta
ts_s3tor3.
ppProje
t 
onta
t 
hords from S∧3 to R∧3.� �le 
onta
tset.
ppCompute the 
onta
t 
hords for a given knot.� �le 
onvolution�lter.
ppSmooth a 
urve using a lo
al gaussian 
onvolution �lter.� �le 
urvature.
ppOutputs the 
urvature of a biar
 
urve.� �le 
urvature4.
ppOutputs the 
urvature of a biar
 
urve in R∧4.� �le 
urvesplit.
ppSplit a "
losed" 
urve into segments for given ar
length values.� �le extra
t_sigma.
ppAdvan
ing within a small neighbournood try to extra
t sigma(s).� �le extra
t_sigma_max.
ppFind lo
al max in pt valley.� �le �lter_nodes.
ppFilter a PKF 
urve. I.e. remove points that are too 
lose to some neighbour.� �le �atten.
ppProje
t 
urve onto 2D plane.� �le follow_
onta
t.
ppStarting at some point on the 
urve, follow the 
onta
ts to depth max_level.� �le inertiatensor.
ppCompute the inertia tensor and prin
ipal axes.� �le info.
ppComputes Ar
-length, 
enter of mass, thi
kness (approx), ropelength (aprox) info of a PKF 
urve.� �le info4.
ppComputes Ar
-length, 
enter of mass, thi
kness (approx), ropelength (aprox) info of a PKF 
urve(S∧3).� �le inversion_in_sphere.
ppInversion in sphere at 
enter 
 and radius r of a 
urve.� �le length.
ppAr
-length of a PKF 
urve.� �le link_thi
kness.
pp Generated on Mon Feb 8 17:34:06 2010 for libbiar
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7.8 PKF 
urve tools 25Compute thi
kness of a CurveBundle (p. 102).� �le map.
ppMap one 
urve to another.� �le mesh4stokes.
ppProdu
e a tube mesh from a 
urve and write that to a �le.� �le nana.
ppTest program.� �le normal_indi
atrix.
ppUn�nished.� �le perturb.
ppPerturb a 
urve.� �le pkf2java.
ppRead data from a PKF �le, produ
e a tubular mesh for ea
h 
urve in the �le and write it asC/C++/Java arrays.� �le pkf2mesh.
ppRead data from a PKF �le, produ
e a tubular mesh for ea
h 
urve in the �le and write that toa �le.� �le pkf2obj.
pppkf to obj format. obj �le has 
orre
t uv texture 
oords.� �le pkf2ply.
pppkf to mesh to stanford ply format.� �le pkf2ply.
pppkf to mesh to stanford ply format.� �le pkf2stl.
ppRead data from a PKF �le, produ
e a tubular mesh for ea
h 
urve in the �le and write that toan STL �le.� �le ar
s2polygonal.
ppConvert an ar
 
urve to a polygonal 
urve.� �le pkf2xyz.
ppConvert PKF �le to XYZ 
oordinates.� �le pk�rame.
ppGenerate a framing along the 
urve.� �le plotsli
e.
ppWrite a pt plot 
ross se
tion at a given ar
length.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



26 Module Do
umentation� �le plotsli
e4.
ppWrite a pt plot 
ross se
tion at a given ar
length (S∧3).� �le pointat.
ppWrites point/tangent at Curve(s), for s ar
length and s in [0,1℄ to the standart output.� �le proje
ted_dij.
ppCompute ∑

i6=j
di,j and ∑

i6=j
d
−1

i,j of a given proje
tion.� �le pt
ir
les.
ppResample an open or 
losed PKF 
urve.� �le r3tos3.
ppProje
t a 
urve in R∧3 to S∧3.� �le redo_tangents.
ppRe
ompute tangents using only the data points.� �le re�ne.
ppRe�ne/Resample a part of an open or 
losed PKF 
urve.� �le reorder.
ppReorder the nodes of a 
urve, so that the �rst points of the 2 
urves are the 
losest possible.� �le resample.
ppResample an open or 
losed PKF 
urve.� �le resample4.
ppResample an open or 
losed PKF 
urve (R∧4).� �le reverse_dire
tion.
ppChange the orientation of the 
urve.� �le rotate_
urve.
ppRotate 
urve about axis v by angle a.� �le s3tor3.
ppProje
t a 
urve on S∧3 ba
k to R∧3.� �le s_sigma_angles.
ppProgram for testing purpose only.� �le set
enter.
ppReset the mass 
enter of PKF 
urve.� �le shu�e.
ppRandomize/shu�e a 
urve.� �le sigma2
onta
t.
ppFrom a sigma(s) fun
tion, generate the 
onta
t struts.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



7.8 PKF 
urve tools 27� �le sigma2inventor.
ppConvert 2D sigma(s) to iv or obj �le.� �le sigma_and_tau_
onta
ts.
ppExtra
t 
onta
t fun
tions sigma(s) and tau(s).� �le sigma_
omposition.
pp
ompute $∧k(s)$. input �le : s sigma tau ...� �le resample.
ppResample an open or 
losed PKF 
urve.� �le tangent_indi
atrix.
ppWrite the tangent indi
atrix of a given (open or 
losed) 
urve to a PKF �le. Tangents for thetangent indi
atrix are interpolated, therefore strange points like 
usps would not be visible! Thedefault is for an open 
urve, for 
losed 
urves put the -
losed swit
h.� �le s_sigma_angles.
ppProgram for testing purpose only.� �le s_sigma_angles.
ppProgram for testing purpose only.� �le torsion.
ppOutputs the torsion of a biar
 
urve.� �le xyz2pkf.
ppConvert XYZ 
oordinates to PKF.
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28 Module Do
umentation
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Chapter 8Dire
tory Do
umentation
8.1 experimental/annealing/ Dire
tory Referen
eFiles� �le box_problem.
pp� �le �t.
pp� �le link_anneal.
pp� �le my_anneal.
pp� �le torus_trefoil_test.
pp� �le trefoil_torus.
pp



30 Dire
tory Do
umentation8.2 annealing/ Dire
tory Referen
eDire
tories� dire
tory paramtestsFiles� �le anneal.
pp� �le anneal4.
pp� �le 
urvature�ow.
pp� �le sono.
pp
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8.3 experimental/
urvspeed/ Dire
tory Referen
e 318.3 experimental/
urvspeed/ Dire
tory Referen
eFiles� �le 
urvature_parametrization.
pp
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32 Dire
tory Do
umentation8.4 experimental/ Dire
tory Referen
eDire
tories� dire
tory annealing� dire
tory 
urvspeed� dire
tory mpi� dire
tory pngmanip� dire
tory s3viz� dire
tory thi
kness� dire
tory valley�ow
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8.5 fourierknots/ Dire
tory Referen
e 338.5 fourierknots/ Dire
tory Referen
eFiles� �le 
oe�2pkf.
pp� �le f
urvature.
pp� �le fourier_3_1.
pp� �le fourier_3_1.h� �le fourier_4_1.
pp� �le fourier_4_1.h� �le fourier_5_1.
pp� �le fourier_5_1.h� �le fourier_8_18.
pp� �le fourier_8_18.h� �le fourier_anneal.
pp� �le fourier_anneal_41.
pp� �le fourier_anneal_generi
.
pp� �le fourier_anneal_on_S3.
pp� �le fourier_syn.
pp� �le fourier_syn.h� �le guess_
oe�s.
pp� �le new_fourier_anneal.
pp� �le new_fourier_anneal_fast.
pp� �le sym.
pp� �le sym41.
pp� �le sym818.
pp� �le test.
pp
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34 Dire
tory Do
umentation8.6 gradient�ow/ Dire
tory Referen
eFiles� �le gradient�ow.
pp
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8.7 in
lude/ Dire
tory Referen
e 358.7 in
lude/ Dire
tory Referen
eDire
tories� dire
tory utilsFiles� �le Biar
.h� �le Curve.h� �le CurveBundle.h� �le Matrix3.h� �le Matrix4.h� �le PKFmanip.h� �le Tube.h� �le TubeBundle.h� �le Ve
tor3.h� �le Ve
tor4.h
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36 Dire
tory Do
umentation8.8 experimental/thi
kness/in
lude/ Dire
tory Referen
eFiles� �le 
urvealgos.h� �le minsegdist.h� �le segdist.h
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8.9 inventor/ Dire
tory Referen
e 378.9 inventor/ Dire
tory Referen
eFiles� �le anim_iv.
pp� �le animate.
pp� �le 
urview.
pp� �le gui.
pp� �le gui.h� �le knot4view.
pp� �le main.h� �le mainwindow.
pp� �le mainwindow.h� �le plotzoom.
pp� �le plotzoom.h� �le pp.
pp� �le pp.h� �le pt.
pp� �le pt.h� �le qr
_appli
ation.
pp� �le SoKnot.
pp� �le SoKnot.h� �le trefoil_builder.
pp� �le trefoil_builder.h� �le tt.
pp� �le tt.h� �le utils.
pp� �le utils.h� �le viewer.
pp� �le viewer.h� �le xyzview.
ppVisualize a 
losed data �le.
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38 Dire
tory Do
umentation8.10 lib/ Dire
tory Referen
eDire
tories� dire
tory utilsFiles� �le Biar
.
pp� �le Curve.
pp� �le CurveBundle.
pp� �le Matrix3.
pp� �le Matrix4.
pp� �le PKFmanip.
pp� �le Tube.
pp� �le TubeBundle.
pp� �le Ve
tor3.
pp� �le Ve
tor4.
pp
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8.11 experimental/mpi/ Dire
tory Referen
e 398.11 experimental/mpi/ Dire
tory Referen
eFiles� �le a.
pp� �le len.
pp� �le len2.
pp
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40 Dire
tory Do
umentation8.12 obje
ts/ Dire
tory Referen
eFiles� �le aux.hAuxiliary routines that produ
e parti
ular 
urves.� �le bone.
ppConstru
ts a bone shaped 
urve.� �le borromean.
ppConstru
ts the borromean rings.� �le 
ir
le.
ppConstru
ts a 
ir
le.� �le 
ir
le4.
pp� �le 
rouzy.
ppConstru
ts a 
rouzy 
urve ;).� �le ellipse.
ppConstru
ts an ellipse.� �le helix.
ppConstru
ts a heli
al 
urve.� �le hopf.
ppConstru
ts a hopf links.� �le inf.
ppConstru
ts an in�nity shaped 
urve.� �le knottable.
ppConstru
t a table of 
urves.� �le line.
ppProdu
es a �le with a PKF line.� �le random.
ppGenerate a "random" 
urve.� �le sinus.
ppConstru
ts a Sinusoidal PKF 
urve.� �le solenoid.
ppConstru
ts a solenoid like 
urve.� �le spiral.
ppConstru
ts a Spiral PKF �le. Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



8.12 obje
ts/ Dire
tory Referen
e 41� �le stadium.
ppConstru
ts a stadium 
urve.� �le torusknot.
ppConstru
ts a (p,q) torus knot.� �le torusknot4.
ppConstru
ts a (p,q) torus knot on a torus in R∧4.� �le trefoil.
ppApproximated trefoil with ar
s of 
ir
les ...

Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



42 Dire
tory Do
umentation8.13 annealing/paramtests/ Dire
tory Referen
eFiles� �le anneal_param.
pp
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8.14 experimental/pngmanip/ Dire
tory Referen
e 438.14 experimental/pngmanip/ Dire
tory Referen
eFiles� �le 
olors.h� �le height2
olor.
pp� �le plot.
pp� �le plot_fun
s.
pp� �le plot_fun
s.h� �le pngwrite.h� �le writhe.
pp
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44 Dire
tory Do
umentation8.15 experimental/s3viz/ Dire
tory Referen
eFiles� �le s2viz.
pp� �le s3viz.
ppVisualize a 
urve in S∧3 in two balls in R∧3.
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8.16 experimental/thi
kness/ Dire
tory Referen
e 458.16 experimental/thi
kness/ Dire
tory Referen
eDire
tories� dire
tory in
ludeFiles� �le 
ompute_thi
kness.
pp� �le double_
riti
al.
pp� �le thi
k.
pp
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46 Dire
tory Do
umentation8.17 tools/tmp/ Dire
tory Referen
eFiles� �le a.
pp� �le b.
pp
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8.18 tools/ Dire
tory Referen
e 478.18 tools/ Dire
tory Referen
eDire
tories� dire
tory tmpFiles� �le align.
ppOrient a pkf 
urve a

ording to a given axes.� �le angle_
ondition.
ppChe
k the angle 
ondition for an ideal knot. input �le : s sigma tau ...� �le angle_prin
ipal_normal_
onta
ts.
ppPrints angle between 
onta
t 
hords and prin
ipal normal to stdout.� �le angle_vs_ar
length.
ppPrints the ar
length and for that ar
length the angle between the normal ve
tor and the "2"
onta
t struts.� �le animate.
pp� �le ar
dist.
ppProgram for testing purpose only.� �le ar
s2polygonal.
ppConvert an ar
 
urve to a polygonal 
urve.� �le biar

li.
ppBiar
 (p. 61) 
ommand line interfa
e.� �le billiard_anim.
pp� �le billiard_poly.
ppConstru
t billiard polygon.� �le 
enterandnormalise.
ppCenter and normalize a 
losed PKF 
urve.� �le 
ir
le_for_f31.
ppGiven eps, 
ompute using 3 points the radius and 
enter of 
ir
le.� �le 
lif_tref_
onta
tset.
ppCompute the 
onta
t set and surfa
e (iv �le) for the 
li�ord trefoil in S∧3.� �le 
losest_neighbour.
ppRe
onstru
t the 
urve using the nearest point algo.� �le 
onta
ts2inventor.
ppConvert 
onta
t 
hords to obj/iv �le.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



48 Dire
tory Do
umentation� �le 
onta
ts2sigma.
ppConta
t 
hords to sigma(s) and tau(s).� �le 
onta
ts_s3tor3.
ppProje
t 
onta
t 
hords from S∧3 to R∧3.� �le 
onta
tset.
ppCompute the 
onta
t 
hords for a given knot.� �le 
onvolution�lter.
ppSmooth a 
urve using a lo
al gaussian 
onvolution �lter.� �le 
ross_pp.
pp� �le 
urvature.
ppOutputs the 
urvature of a biar
 
urve.� �le 
urvature4.
ppOutputs the 
urvature of a biar
 
urve in R∧4.� �le 
urvesplit.
ppSplit a "
losed" 
urve into segments for given ar
length values.� �le extra
t_sigma.
ppAdvan
ing within a small neighbournood try to extra
t sigma(s).� �le extra
t_sigma_max.
ppFind lo
al max in pt valley.� �le extra
t_sigma_valley_max.
pp� �le �lter_nodes.
ppFilter a PKF 
urve. I.e. remove points that are too 
lose to some neighbour.� �le �atten.
ppProje
t 
urve onto 2D plane.� �le follow_
onta
t.
ppStarting at some point on the 
urve, follow the 
onta
ts to depth max_level.� �le inertiatensor.
ppCompute the inertia tensor and prin
ipal axes.� �le info.
ppComputes Ar
-length, 
enter of mass, thi
kness (approx), ropelength (aprox) info of a PKF 
urve.� �le info4.
ppComputes Ar
-length, 
enter of mass, thi
kness (approx), ropelength (aprox) info of a PKF 
urve(S∧3).� �le inversion_in_sphere.
ppInversion in sphere at 
enter 
 and radius r of a 
urve.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



8.18 tools/ Dire
tory Referen
e 49� �le length.
ppAr
-length of a PKF 
urve.� �le link_thi
kness.
ppCompute thi
kness of a CurveBundle (p. 102).� �le map.
ppMap one 
urve to another.� �le mesh4stokes.
ppProdu
e a tube mesh from a 
urve and write that to a �le.� �le nana.
ppTest program.� �le normal_indi
atrix.
ppUn�nished.� �le perturb.
ppPerturb a 
urve.� �le pkf2java.
ppRead data from a PKF �le, produ
e a tubular mesh for ea
h 
urve in the �le and write it asC/C++/Java arrays.� �le pkf2mesh.
ppRead data from a PKF �le, produ
e a tubular mesh for ea
h 
urve in the �le and write that toa �le.� �le pkf2obj.
pppkf to obj format. obj �le has 
orre
t uv texture 
oords.� �le pkf2ply.
pppkf to mesh to stanford ply format.� �le pkf2rib.
pp� �le pkf2stl.
ppRead data from a PKF �le, produ
e a tubular mesh for ea
h 
urve in the �le and write that toan STL �le.� �le pkf2ve
t.
pp� �le pkf2xyz.
ppConvert PKF �le to XYZ 
oordinates.� �le pk�rame.
ppGenerate a framing along the 
urve.� �le plotsli
e.
ppWrite a pt plot 
ross se
tion at a given ar
length.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



50 Dire
tory Do
umentation� �le plotsli
e4.
ppWrite a pt plot 
ross se
tion at a given ar
length (S∧3).� �le pointat.
ppWrites point/tangent at Curve(s), for s ar
length and s in [0,1℄ to the standart output.� �le pro
ess.
pp� �le proje
ted_dij.
ppCompute ∑

i6=j
di,j and ∑

i6=j
d
−1

i,j of a given proje
tion.� �le pt
ir
les.
ppResample an open or 
losed PKF 
urve.� �le r3tos3.
ppProje
t a 
urve in R∧3 to S∧3.� �le redo_tangents.
ppRe
ompute tangents using only the data points.� �le re�ne.
ppRe�ne/Resample a part of an open or 
losed PKF 
urve.� �le reorder.
ppReorder the nodes of a 
urve, so that the �rst points of the 2 
urves are the 
losest possible.� �le resample.
ppResample an open or 
losed PKF 
urve.� �le resample4.
ppResample an open or 
losed PKF 
urve (R∧4).� �le reverse_dire
tion.
ppChange the orientation of the 
urve.� �le rotate_
urve.
ppRotate 
urve about axis v by angle a.� �le s3tor3.
ppProje
t a 
urve on S∧3 ba
k to R∧3.� �le s_sigma_angles.
ppProgram for testing purpose only.� �le set
enter.
ppReset the mass 
enter of PKF 
urve.� �le shu�e.
ppRandomize/shu�e a 
urve. Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



8.18 tools/ Dire
tory Referen
e 51� �le sigma2
onta
t.
ppFrom a sigma(s) fun
tion, generate the 
onta
t struts.� �le sigma2inventor.
ppConvert 2D sigma(s) to iv or obj �le.� �le sigma_and_tau_
onta
ts.
ppExtra
t 
onta
t fun
tions sigma(s) and tau(s).� �le sigma_
omposition.
pp
ompute $∧k(s)$. input �le : s sigma tau ...� �le super
oil.
pp� �le tangent_indi
atrix.
ppWrite the tangent indi
atrix of a given (open or 
losed) 
urve to a PKF �le. Tangents for thetangent indi
atrix are interpolated, therefore strange points like 
usps would not be visible! Thedefault is for an open 
urve, for 
losed 
urves put the -
losed swit
h.� �le test.
pp� �le torsion.
ppOutputs the torsion of a biar
 
urve.� �le ve
t2pkf.
pp� �le xyz2pkf.
ppConvert XYZ 
oordinates to PKF.
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52 Dire
tory Do
umentation8.19 lib/utils/ Dire
tory Referen
eFiles� �le qr.
pp
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8.20 in
lude/utils/ Dire
tory Referen
e 538.20 in
lude/utils/ Dire
tory Referen
eFiles� �le qr.h� �le timer.h
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54 Dire
tory Do
umentation8.21 experimental/valley�ow/ Dire
tory Referen
eFiles� �le valley�ow.
pp
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Chapter 9Class Do
umentation
9.1 Basi
Anneal Class Referen
eBase 
lass for annealing problems.Inheritan
e diagram for Basi
Anneal::

BasicAnneal

BoxAnneal FittingAnneal SampleAnneal TrefoilTorusAnnealPubli
 Member Fun
tions� Basi
Anneal (
onst 
har ∗params="")� virtual ∼Basi
Anneal ()� void std_init (
onst 
har ∗params="")� virtual ostream & show_
on�g (ostream &out)� virtual void a

ept_
urr_moves ()� virtual void reje
t_
urr_moves ()� virtual void wiggle ()� virtual bool stop ()� virtual �oat energy ()� virtual void best_found ()� virtual void update_minmax_step ()� virtual ostream & logline (ostream &out)� virtual void log ()� virtual void do_anneal ()Publi
 Attributes� �oat min_step� �oat max_step� int min_move



56 Class Do
umentation� int max_move� int energy_pre
ision� �oat Temp� �oat Cooling� �oat best_energy� �oat 
urr_energy� �oat 
andidate_energy� �oat log_optimum� ve
tor< Basi
Move ∗ > 
urr_moves� ve
tor< Basi
Move ∗ > possible_moves� int su

ess� int trys� int log_
ounter� int log_freq� int last_best_log� string best_�lename9.1.1 Detailed Des
riptionBase 
lass for annealing problems.Basi
 annealing 
lass. Derive other annealing 
lasses from this base 
lass.9.1.2 Constru
tor & Destru
tor Do
umentation9.1.2.1 Basi
Anneal::Basi
Anneal (
onst 
har ∗ params = "") [inline℄Constru
tor.params - T - Temperature C - Cooling fa
tor logfreq - Log frequen
y log_optimum energy_-pre
ision - how many digits pre
ision best_�lenamelog_optimum is an "external" optimum Energy value. The logging system prints then the di�er-en
e between this value and the 
urrent Emin.Referen
es std_init().9.1.2.2 virtual Basi
Anneal::∼Basi
Anneal () [inline, virtual℄Virtual destru
tor.9.1.3 Member Fun
tion Do
umentation9.1.3.1 void Basi
Anneal::std_init (
onst 
har ∗ params = "") [inline℄Parse params string and initialize defaults.Reimplemented in TrefoilTorusAnneal (p. 145).Referen
ed by Basi
Anneal(), BoxAnneal::BoxAnneal(), FittingAnneal::FittingAnneal(), Sam-pleAnneal::SampleAnneal(), and TrefoilTorusAnneal::std_init().Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.1 Basi
Anneal Class Referen
e 579.1.3.2 virtual ostream& Basi
Anneal::show_
on�g (ostream & out) [inline,virtual℄Show the 
on�guration parameters.Reimplemented in FittingAnneal (p. 116).Referen
ed by do_anneal(), and FittingAnneal::show_
on�g().9.1.3.3 virtual void Basi
Anneal::a

ept_
urr_moves () [inline, virtual℄A

ept all 
urrent moves.Referen
es Basi
Move::a

ept().Referen
ed by do_anneal().9.1.3.4 virtual void Basi
Anneal::reje
t_
urr_moves () [inline, virtual℄Reje
t all 
urrent moves.Referen
es Basi
Move::reje
t().Referen
ed by do_anneal().9.1.3.5 virtual void Basi
Anneal::wiggle () [inline, virtual℄Make random moves and store them in 
urr_moves.Reimplemented in BoxAnneal (p. 75).Referen
ed by do_anneal().9.1.3.6 virtual bool Basi
Anneal::stop () [inline, virtual℄Returns true when annealing 
onsiders to have 
onverged.Reimplemented in BoxAnneal (p. 74), FittingAnneal (p. 116), SampleAnneal (p. 137), andTrefoilTorusAnneal (p. 145).Referen
ed by do_anneal().9.1.3.7 virtual �oat Basi
Anneal::energy () [inline, virtual℄The energy we want to optimize.Reimplemented in BoxAnneal (p. 75), FittingAnneal (p. 116), SampleAnneal (p. 138), andTrefoilTorusAnneal (p. 146).Referen
ed by do_anneal().9.1.3.8 virtual void Basi
Anneal::best_found () [inline, virtual℄This gets 
alled ea
h time anneal �nds a new best energy.Reimplemented in BoxAnneal (p. 75), FittingAnneal (p. 116), SampleAnneal (p. 138), andTrefoilTorusAnneal (p. 146).Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



58 Class Do
umentationReferen
ed by TrefoilTorusAnneal::best_found(), SampleAnneal::best_found(),FittingAnneal::best_found(), BoxAnneal::best_found(), and do_anneal().9.1.3.9 virtual void Basi
Anneal::update_minmax_step () [inline, virtual℄Adjust the min_step and max_step values as well as the min_move and max_move index to the
orresponding move.Referen
ed by FittingAnneal::best_found(), and logline().9.1.3.10 virtual ostream& Basi
Anneal::logline (ostream & out) [inline, virtual℄Write annealing information (temp, energy, minimal energy, su

ess rate, min/max stepsize, andlast best 
ount) to ostream out .Referen
es update_minmax_step().Referen
ed by log(), and FittingAnneal::log().9.1.3.11 virtual void Basi
Anneal::log () [inline, virtual℄Perfomr a logging a
tion (uses logline) but 
an be reimplemented in derived 
lasses.Reimplemented in FittingAnneal (p. 116).Referen
es logline().Referen
ed by do_anneal().9.1.3.12 virtual void Basi
Anneal::do_anneal () [inline, virtual℄Start the a
tual annealing!Referen
es a

ept_
urr_moves(), best_found(), energy(), log(), reje
t_
urr_moves(), show_-
on�g(), stop(), and wiggle().The do
umentation for this 
lass was generated from the following �le:� experimental/annealing/my_anneal.
pp
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9.2 Basi
Move Class Referen
e 599.2 Basi
Move Class Referen
eBasi
 
lass for annealing moves.Inheritan
e diagram for Basi
Move::
BasicMove

SimpleFloatMovePubli
 Member Fun
tions� Basi
Move (�oat step_size=1e-6, �oat STEP_CHANGE=0.01)� virtual ∼Basi
Move ()� virtual void move ()� virtual void reje
t ()� virtual void a

ept ()Publi
 Attributes� �oat step_size� �oat STEP_CHANGE9.2.1 Detailed Des
riptionBasi
 
lass for annealing moves.9.2.2 Constru
tor & Destru
tor Do
umentation9.2.2.1 Basi
Move::Basi
Move (�oat step_size = 1e-6, �oat STEP_CHANGE =0.01) [inline℄Constru
tor. Sets step_size and STEP_CHANGE.9.2.2.2 virtual Basi
Move::∼Basi
Move () [inline, virtual℄Virtual destru
tor.9.2.3 Member Fun
tion Do
umentation9.2.3.1 virtual void Basi
Move::move () [inline, virtual℄Perform the move.Reimplemented in SimpleFloatMove (p. 139).Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



60 Class Do
umentation9.2.3.2 virtual void Basi
Move::reje
t () [inline, virtual℄Reje
t the move. De
rease step_size. Restore ba
kup. Moves must be reje
ted in reverse order!Reimplemented in SimpleFloatMove (p. 140).Referen
ed by SimpleFloatMove::reje
t(), and Basi
Anneal::reje
t_
urr_moves().9.2.3.3 virtual void Basi
Move::a

ept () [inline, virtual℄A

ept the move. In
rease step_size. Dis
ard ba
kup. Moves must be a

epted in reverse order!Reimplemented in SimpleFloatMove (p. 140).Referen
ed by SimpleFloatMove::a

ept(), and Basi
Anneal::a

ept_
urr_moves().The do
umentation for this 
lass was generated from the following �le:� experimental/annealing/my_anneal.
pp
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9.3 Biar
< Ve
tor > Class Template Referen
e 619.3 Biar
< Ve
tor > Class Template Referen
eThe Biar
 (p. 61) 
lass des
ribes a single biar
.#in
lude <in
lude/Biar
.h>Publi
 Member Fun
tions� Biar
 ()� Biar
 (
onst Ve
tor &p, 
onst Ve
tor &t)� Biar
 (
onst Biar
< Ve
tor > &b)� ∼Biar
 ()� 
onst Ve
tor & getPoint () 
onst� 
onst Ve
tor & getTangent () 
onst� 
onst Ve
tor & getMidPoint () 
onst� 
onst Ve
tor & getMidTangent () 
onst� void setPoint (
onst Ve
tor &p)� void setMidPoint (
onst Ve
tor &p)� void setMidTangent (
onst Ve
tor &p)� void setTangentUnnormalized (
onst Ve
tor &t)� void setTangent (
onst Ve
tor &t)� void get (Ve
tor &p, Ve
tor &t) 
onst� void set (
onst Ve
tor &p, 
onst Ve
tor &t)� void 
lear ()� void reverse ()� int isProper () 
onst� int isBiar
 () 
onst� void setBiar
 ()� void make (�oat Gamma)� �oat ar
length0 () 
onst� �oat ar
length1 () 
onst� �oat biar
length () 
onst� �oat radius0 () 
onst� �oat radius1 () 
onst� int id () 
onst� void setId (
onst int i)� void setCurve (Curve< Ve
tor > ∗
)� 
onst Curve< Ve
tor > ∗ getCurve ()� void setIdAndCurve (
onst int i, Curve< Ve
tor > ∗
)� Ve
tor pointOnAr
0 (�oat s) 
onst� Ve
tor pointOnAr
1 (�oat s) 
onst� Ve
tor pointOnBiar
 (�oat ar
length) 
onst� Ve
tor tangentOnBiar
 (�oat ar
length) 
onst� void getBezierAr
0 (Ve
tor &b0, Ve
tor &b1, Ve
tor &b2) 
onst� void getBezierAr
1 (Ve
tor &b0, Ve
tor &b1, Ve
tor &b2) 
onst� void getBezier (Ve
tor &b0_0, Ve
tor &b1_0, Ve
tor &b2_0, Ve
tor &b0_1, Ve
tor&b1_1, Ve
tor &b2_1) 
onst� Ve
tor a0 (�oat tau) 
onst� Ve
tor a1 (�oat tau) 
onst� 
onst Biar
< Ve
tor > & getNext () 
onstGenerated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



62 Class Do
umentation� 
onst Biar
< Ve
tor > & getPrevious () 
onst� void setNext (
onst Biar
< Ve
tor > &b)� void setPrevious (
onst Biar
< Ve
tor > &b)� void setNextNULL ()� void setPreviousNULL ()� Biar
< Ve
tor > operator∗ (
onst �oat s) 
onst� Biar
< Ve
tor > operator+ (
onst Ve
tor &v) 
onst� Biar
< Ve
tor > operator- (
onst Ve
tor &v) 
onst� Biar
< Ve
tor > & operator= (
onst Biar
< Ve
tor > &b)� Biar
< Ve
tor > & operator+= (
onst Ve
tor &v)� Biar
< Ve
tor > & operator-= (
onst Ve
tor &v)� Biar
< Ve
tor > & operator/= (
onst �oat d)� Biar
< Ve
tor > & operator∗= (
onst �oat d)� void print (ostream &out) 
onst� int operator== (
onst Biar
< Ve
tor > &b) 
onst� int operator!= (
onst Biar
< Ve
tor > &b) 
onst9.3.1 Detailed Des
riptiontemplate<
lass Ve
tor> 
lass Biar
< Ve
tor >The Biar
 (p. 61) 
lass des
ribes a single biar
.This 
lass is used to store a single data point of an entire spa
e 
urve in R3. A biar
 obje
t
ontains a point and the tangent at this parti
ular point. Aligning one biar
 after another makesup a biar
 approximated spa
e-
urve.The spa
e-
urve is a linked-list of Biar
 (p. 61) elements. Every biar
 element in the "
urve list"has two neighbours on its left and right side, rea
hable by getNext() (p. 69) and getPrevious()(p. 69). If the point is the start or endpoint of an open 
urve, then it will only have a singleneighbour. The other pointer will be set to NULL.See also:Curve (p. 76)9.3.2 Constru
tor & Destru
tor Do
umentation9.3.2.1 template<
lass Ve
tor> Biar
< Ve
tor >::Biar
 () [inline℄Default 
onstru
tor. Initializes this instan
e of a Biar
 (p. 61) to <0,0,0> for the point and
<0,1,0> for the tangent.Referen
ed by Biar
< Ve
tor >::operator∗(), Biar
< Ve
tor >::operator+(), and Biar
< Ve
tor
>::operator-().9.3.2.2 template<
lass Ve
tor> Biar
< Ve
tor >::Biar
 (
onst Ve
tor & p, 
onstVe
tor & t) [inline℄Constru
tor sets the point to p and the tangent to t . Normalizes the tangent.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.3 Biar
< Ve
tor > Class Template Referen
e 639.3.2.3 template<
lass Ve
tor> Biar
< Ve
tor >::Biar
 (
onst Biar
< Ve
tor > &b) [inline℄Copy Constru
tor. Copies only the point and the tangent. Doesn't 
are if we have an interpolatedbiar
 or not.9.3.2.4 template<
lass Ve
tor> Biar
< Ve
tor >::∼Biar
 () [inline℄Destru
tor.9.3.3 Member Fun
tion Do
umentation9.3.3.1 template<
lass Ve
tor> 
onst Ve
tor & Biar
< Ve
tor >::getPoint () 
onst[inline℄Returns the point of the biar
 as a Ve
tor.Referen
ed by Biar
< Ve
tor >::a1(), Biar
< Ve
tor >::isProper(), Biar
< Ve
tor
>::pointOnBiar
(), Curve< Ve
tor >::radius_pt(), and Biar
< Ve
tor >::tangentOnBiar
().9.3.3.2 template<
lass Ve
tor> 
onst Ve
tor & Biar
< Ve
tor >::getTangent ()
onst [inline℄Returns the tangent of the biar
 as a Ve
tor.Referen
ed by Biar
< Ve
tor >::isProper(), Curve< Ve
tor >::radius_pt(), and Biar
< Ve
tor
>::tangentOnBiar
().9.3.3.3 template<
lass Ve
tor> 
onst Ve
tor & Biar
< Ve
tor >::getMidPoint ()
onst [inline℄Returns the mat
hing point of this biar
, if we have interpolated biar
s. Posts a warning messageand returns a zero ve
tor if not.Referen
ed by Biar
< Ve
tor >::tangentOnBiar
().9.3.3.4 template<
lass Ve
tor> 
onst Ve
tor & Biar
< Ve
tor >::getMidTangent ()
onst [inline℄Returns the mat
hing tangent of this biar
, if we have interpolated biar
s. Posts a warning messageand returns a zero ve
tor if this is not a valid biar
.Referen
ed by Biar
< Ve
tor >::tangentOnBiar
().9.3.3.5 template<
lass Ve
tor> void Biar
< Ve
tor >::setPoint (
onst Ve
tor & p)[inline℄Set point to p.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



64 Class Do
umentation9.3.3.6 template<
lass Ve
tor> void Biar
< Ve
tor >::setMidPoint (
onst Ve
tor& p) [inline℄Set midpoint to p.9.3.3.7 template<
lass Ve
tor> void Biar
< Ve
tor >::setMidTangent (
onstVe
tor & p) [inline℄Set midtangent to p.Referen
es Biar
< Ve
tor >::getNext().9.3.3.8 template<
lass Ve
tor> void Biar
< Ve
tor >::setTangentUnnormalized(
onst Ve
tor & t) [inline℄Set tangent of the biar
. No normalization of the tangent is done.9.3.3.9 template<
lass Ve
tor> void Biar
< Ve
tor >::setTangent (
onst Ve
tor &t) [inline℄Set tangent of the biar
 to t . Tangent automati
ally normalized.9.3.3.10 template<
lass Ve
tor> void Biar
< Ve
tor >::get (Ve
tor & p, Ve
tor &t) 
onst [inline℄Re
over point/tangent data from this biar
 and put it into p and t .9.3.3.11 template<
lass Ve
tor> void Biar
< Ve
tor >::set (
onst Ve
tor & p,
onst Ve
tor & t) [inline℄Set point/tangent data for this biar
 to p and t .9.3.3.12 template<
lass Ve
tor> void Biar
< Ve
tor >::
lear () [inline℄Sets the biar
 data to : point <0,0,0> and tangent <0,1,0>.9.3.3.13 template<
lass Ve
tor> void Biar
< Ve
tor >::reverse () [inline℄Sets the biar
 point P to -P.9.3.3.14 template<
lass Ve
tor> int Biar
< Ve
tor >::isProper () 
onst [inline℄Che
ks if the Biar
 (p. 61) is proper. Returns 1 if this is true. Posts a warning message andreturns 0 if the biar
 is not proper.A biar
 is proper, if the point-tangent data pair ((p0, t0), (p1, t1)) sati�es
(p1 − p0) · t0 > 0, and (p1 − p0) · t1 > 0.This implies that for a Biar
 (p. 61) b with point p and tangent t and its following biar
 (obtainedwith Biar
::getNext() (p. 69)), with point p' and tangent t' , the previous 
ondition must hold.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.3 Biar
< Ve
tor > Class Template Referen
e 65See also:getNext() (p. 69), getPrevious() (p. 69).Referen
es Biar
< Ve
tor >::getNext(), Biar
< Ve
tor >::getPoint(), and Biar
< Ve
tor
>::getTangent().Referen
ed by Biar
< Ve
tor >::make().9.3.3.15 template<
lass Ve
tor> int Biar
< Ve
tor >::isBiar
 () 
onst [inline℄Returns true (=1) if the 
urrent biar
 is interpolated, and 0 if not. Here interpolated means, thata valid mat
hing point has been 
omputed using this biar
 and its following neighbour.Referen
ed by Biar
< Ve
tor >::getBezierAr
0(), and Biar
< Ve
tor >::getBezierAr
1().9.3.3.16 template<
lass Ve
tor> void Biar
< Ve
tor >::setBiar
 () [inline℄Sets the "interpolated" �ag to be true.9.3.3.17 template<
lass Ve
tor> void Biar
< Ve
tor >::make (�oat Gamma)[inline℄This fun
tion 
omputes the mat
hing point of this biar
. It uses the point/tangent data of 
urrentbiar
 as starting point and the point/tangent data of the next biar
 as the end point.Giving a value for Gamma, it is possible to 
ompute a point (mat
hing point), that links the twodata points by two 
ir
ular ar
s of 
ir
les. For ea
h ar
 the 
ontrol points of a Bezier 
urve are
omputed and 
an be re
overed by getBezier() (p. 68).The appropriate rule that 
omputes the mat
hing point is still an open question (sin
e the mat
hingpoint of a biar
 is not unique but lo
ated on a parti
ular ar
 of 
ir
le de�ned by the data pointsand tangents).For now, this fun
tion takes as input Gamma, where Gamma is a parameter related to the ratioof the Bezier triangles over the two ar
s of 
ir
les.More details 
an be found in Jana Smutny's PhD Thesis athttp://l
vmwww.epfl.
h/∼l
vm/arti
les/thesis.htmlSee also:getBezier() (p. 68),getBezierAr
0() (p. 68),getBezierAr
1() (p. 68),Curve::make()(p. 86)Referen
es Biar
< Ve
tor >::getNext(), and Biar
< Ve
tor >::isProper().9.3.3.18 template<
lass Ve
tor> �oat Biar
< Ve
tor >::ar
length0 () 
onst[inline℄Returns the ar
length of the �rst ar
 of 
ir
le.See also:ar
length1() (p. 66), biar
length() (p. 66).Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



66 Class Do
umentationReferen
ed by Biar
< Ve
tor >::tangentOnBiar
().9.3.3.19 template<
lass Ve
tor> �oat Biar
< Ve
tor >::ar
length1 () 
onst[inline℄Returns the ar
length of the se
ond ar
 of 
ir
le.See also:ar
length0() (p. 65), biar
length() (p. 66).Referen
ed by Biar
< Ve
tor >::tangentOnBiar
().9.3.3.20 template<
lass Ve
tor> �oat Biar
< Ve
tor >::biar
length () 
onst[inline℄Returns the ar
length of the 
urrent biar
. This is the sum of the ar
s one and two.See also:ar
length0() (p. 65), ar
length1() (p. 66).9.3.3.21 template<
lass Ve
tor> �oat Biar
< Ve
tor >::radius0 () 
onst [inline℄Compute and return the radius of the �rst ar
.9.3.3.22 template<
lass Ve
tor> �oat Biar
< Ve
tor >::radius1 () 
onst [inline℄Compute and return the radius of the se
ond ar
.9.3.3.23 template<
lass Ve
tor> int Biar
< Ve
tor >::id () 
onst [inline℄Returns the position if this Biar
s is in a Curve (p. 76) obje
t. -1 otherwise.9.3.3.24 template<
lass Ve
tor> void Biar
< Ve
tor >::setId (
onst int i) [inline℄Private routine. Sets _Biar
InCurve value.9.3.3.25 template<
lass Ve
tor> void Biar
< Ve
tor >::setCurve (Curve< Ve
tor
> ∗ 
) [inline℄Private routine. Sets _Curve value.9.3.3.26 template<
lass Ve
tor> 
onst Curve< Ve
tor > ∗ Biar
< Ve
tor
>::getCurve () [inline℄Private routine. Get 
urve pointer. Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.3 Biar
< Ve
tor > Class Template Referen
e 679.3.3.27 template<
lass Ve
tor> void Biar
< Ve
tor >::setIdAndCurve (
onst inti, Curve< Ve
tor > ∗ 
) [inline℄Private routine. Sets _Biar
InCurve and _Curve values.9.3.3.28 template<
lass Ve
tor> Ve
tor Biar
< Ve
tor >::pointOnAr
0 (�oat s)
onst [inline℄Returns point a(s) on ar
 one of the biar
, here s is ar
-length parametrization.We have s ∈ [0, l0], where l0 is the ar
-length of the 
urrent biar
's �rst ar
.No 
he
k is done if we have a valid biar
 interpolation!See also:pointOnBiar
() (p. 67),pointOnAr
1() (p. 67).Referen
es Biar
< Ve
tor >::a0(), Ve
tor3::dot(), Ve
tor3::norm(), and Ve
tor3::normalize().Referen
ed by Biar
< Ve
tor >::pointOnBiar
().9.3.3.29 template<
lass Ve
tor> Ve
tor Biar
< Ve
tor >::pointOnAr
1 (�oat s)
onst [inline℄Returns point a(s) on ar
 one of the biar
, here s is ar
-length parametrization.We have s ∈ [0, l1], where l1 is the ar
-length of the 
urrent biar
's se
ond ar
.No 
he
k is done if we have a valid biar
 interpolation!See also:pointOnBiar
() (p. 67),pointOnAr
0() (p. 67).Referen
es Biar
< Ve
tor >::a1(), Ve
tor3::dot(), Biar
< Ve
tor >::getNext(), Ve
tor3::norm(),and Ve
tor3::normalize().Referen
ed by Biar
< Ve
tor >::pointOnBiar
().9.3.3.30 template<
lass Ve
tor> Ve
tor Biar
< Ve
tor >::pointOnBiar
 (�oatar
length) 
onst [inline℄Returns the point a(s) on the biar
. Here s is ar
-length parametrization.We have s ∈ [0, l], where l is the total ar
-length of the 
urrent biar
.See also:pointOnAr
0() (p. 67),pointOnAr
1() (p. 67).Referen
es Biar
< Ve
tor >::getNext(), Biar
< Ve
tor >::getPoint(), Biar
< Ve
tor
>::pointOnAr
0(), and Biar
< Ve
tor >::pointOnAr
1().Referen
ed by Biar
< Ve
tor >::tangentOnBiar
().Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



68 Class Do
umentation9.3.3.31 template<
lass Ve
tor> Ve
tor Biar
< Ve
tor >::tangentOnBiar
 (�oatar
length) 
onst [inline℄Returns tangent ve
tor at a(s) on the biar
Referen
es Biar
< Ve
tor >::ar
length0(), Biar
< Ve
tor >::ar
length1(), Biar
< Ve
tor
>::getMidPoint(), Biar
<Ve
tor >::getMidTangent(), Biar
<Ve
tor >::getNext(), Biar
< Ve
tor
>::getPoint(), Biar
< Ve
tor >::getTangent(), and Biar
< Ve
tor >::pointOnBiar
().9.3.3.32 template<
lass Ve
tor> void Biar
< Ve
tor >::getBezierAr
0 (Ve
tor &b0, Ve
tor & b1, Ve
tor & b2) 
onst [inline℄This fun
tion is used to extra
t the Bezier 
urve 
ontrol points of the �rst ar
 of 
ir
le of the biar
and put them into b0,b1,b2.See also:getBezier() (p. 68),getBezierAr
1() (p. 68)Referen
es Biar
< Ve
tor >::isBiar
().Referen
ed by Biar
< Ve
tor >::getBezier().9.3.3.33 template<
lass Ve
tor> void Biar
< Ve
tor >::getBezierAr
1 (Ve
tor &b0, Ve
tor & b1, Ve
tor & b2) 
onst [inline℄This fun
tion is used to extra
t the Bezier 
urve 
ontrol points of the se
ond ar
 of 
ir
le of thebiar
 and put them into b0,b1,b2.See also:getBezier() (p. 68),getBezierAr
0() (p. 68)Referen
es Biar
< Ve
tor >::getNext(), and Biar
< Ve
tor >::isBiar
().Referen
ed by Biar
< Ve
tor >::getBezier().9.3.3.34 template<
lass Ve
tor> void Biar
< Ve
tor >::getBezier (Ve
tor & b0_0,Ve
tor & b1_0, Ve
tor & b2_0, Ve
tor & b0_1, Ve
tor & b1_1, Ve
tor& b2_1) 
onst [inline℄This method is used to get the Bezier representation of the biar
. The 
orners of an isos
elestriangle over a 
ir
ular ar
 are known as the Bezier points.From a biar
 interpolated 
urve it is easy to 
ompute the Bezier 
urve 
ontrol points for ea
hparti
ular ar
.The Bezier points of ar
 one 
omes into the Ve
tor obje
ts b0_0 ,b1_0,b2_0 and ar
 two 
omesin b0_1 ,b1_1,b2_1.See also:getBezierAr
0() (p. 68),getBezierAr
1() (p. 68)Referen
es Biar
< Ve
tor >::getBezierAr
0(), and Biar
< Ve
tor >::getBezierAr
1().Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.3 Biar
< Ve
tor > Class Template Referen
e 699.3.3.35 template<
lass Ve
tor> Ve
tor Biar
< Ve
tor >::a0 (�oat tau) 
onst[inline℄Given a value tau between 0 and 1, this fun
tion returns the point a(τ) on the �rst ar
 of 
ir
leof the biar
. Where a(τ) is a non-ar
length parametrization of an ar
 of 
ir
le.For ar
-length parametrized ar
s use one of the pointOn∗ fun
tions.See also:pointOnAr
0() (p. 67),pointOnAr
1() (p. 67),pointOnBiar
() (p. 67),a1() (p. 69).Referen
ed by Biar
< Ve
tor >::pointOnAr
0().9.3.3.36 template<
lass Ve
tor> Ve
tor Biar
< Ve
tor >::a1 (�oat tau) 
onst[inline℄Given a value tau between 0 and 1, this fun
tion returns the point a(τ) on the se
ond ar
 of 
ir
leof the biar
. Where a(τ) is a non-ar
length parametrization of an ar
 of 
ir
le.For ar
-length parametrized ar
s use one of the pointOn∗ fun
tions.See also:pointOnAr
0() (p. 67),pointOnAr
1() (p. 67),pointOnBiar
() (p. 67),a0() (p. 69).Referen
es Biar
< Ve
tor >::getNext(), and Biar
< Ve
tor >::getPoint().Referen
ed by Biar
< Ve
tor >::pointOnAr
1().9.3.3.37 template<
lass Ve
tor> 
onst Biar
< Ve
tor > & Biar
< Ve
tor
>::getNext () 
onst [inline℄Returns a pointer to the next biar
. We get NULL if the 
urrent biar
 is the last point on the
urve (i.e. the end of the linked-list).See also:getPrevious() (p. 69),setNext() (p. 70),setPrevious() (p. 70),setNextNULL()(p. 70),setPreviousNULL() (p. 70).Referen
ed by Biar
< Ve
tor >::a1(), Biar
< Ve
tor >::getBezierAr
1(), Biar
< Ve
tor

>::isProper(), Biar
< Ve
tor >::make(), Biar
< Ve
tor >::pointOnAr
1(), Biar
< Ve
tor
>::pointOnBiar
(), Biar
< Ve
tor >::setMidTangent(), and Biar
< Ve
tor >::tangentOnBiar
().9.3.3.38 template<
lass Ve
tor> 
onst Biar
< Ve
tor > & Biar
< Ve
tor

>::getPrevious () 
onst [inline℄Returns a pointer to the previous biar
. We get NULL if the 
urrent biar
 is the �rst point of the
urve (i.e. the �rst element of the linked-list).See also:getNext() (p. 69),setNext() (p. 70),setPrevious() (p. 70),setNextNULL()(p. 70),setPreviousNULL() (p. 70).Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



70 Class Do
umentation9.3.3.39 template<
lass Ve
tor> void Biar
< Ve
tor >::setNext (
onst Biar
<Ve
tor > & b) [inline℄Sets the next neighbour of this biar
 to b.See also:getNext() (p. 69),getPrevious() (p. 69),setPrevious() (p. 70),setNextNULL()(p. 70),setPreviousNULL() (p. 70).9.3.3.40 template<
lass Ve
tor> void Biar
< Ve
tor >::setPrevious (
onst Biar
<Ve
tor > & b) [inline℄Sets the previous neighbour of this biar
 to b.See also:getNext() (p. 69),getPrevious() (p. 69),setPrevious() (p. 70),setNextNULL()(p. 70),setPreviousNULL() (p. 70).9.3.3.41 template<
lass Ve
tor> void Biar
< Ve
tor >::setNextNULL () [inline℄Deletes the link to the next neighbour by setting the pointer to NULL.See also:getNext() (p. 69),getPrevious() (p. 69),setNext() (p. 70),setPrevious()(p. 70),setPreviousNULL() (p. 70).9.3.3.42 template<
lass Ve
tor> void Biar
< Ve
tor >::setPreviousNULL ()[inline℄Deletes the link to the previous neighbour by setting the pointer to NULL.See also:getNext() (p. 69),getPrevious() (p. 69),setNext() (p. 70),setPrevious()(p. 70),setNextNULL() (p. 70).9.3.3.43 template<
lass Ve
tor> Biar
< Ve
tor > Biar
< Ve
tor >::operator∗(
onst �oat s) 
onst [inline℄Returns a biar
 whose point value is multiplied by s .Referen
es Biar
< Ve
tor >::Biar
().9.3.3.44 template<
lass Ve
tor> Biar
< Ve
tor > Biar
< Ve
tor >::operator+(
onst Ve
tor & v) 
onst [inline℄Returns a by v translated biar
. Tangent remains un
hanged.Referen
es Biar
< Ve
tor >::Biar
(). Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.3 Biar
< Ve
tor > Class Template Referen
e 719.3.3.45 template<
lass Ve
tor> Biar
< Ve
tor > Biar
< Ve
tor >::operator-(
onst Ve
tor & v) 
onst [inline℄Returns a by -v translated biar
. Tangent remains un
hanged.Referen
es Biar
< Ve
tor >::Biar
().9.3.3.46 template<
lass Ve
tor> Biar
< Ve
tor > & Biar
< Ve
tor >::operator=(
onst Biar
< Ve
tor > & b) [inline℄Assign operator. Copies the values of the point and the tangent and sets the biar
 �ag _BIARC_to zero.Referen
es Biar
< Ve
tor >::_BIARC_, Biar
< Ve
tor >::_Curve, Biar
< Ve
tor >::_Point,and Biar
< Ve
tor >::_Tangent.9.3.3.47 template<
lass Ve
tor> Biar
< Ve
tor > & Biar
< Ve
tor >::operator+=(
onst Ve
tor & v) [inline℄Adds v to the point value of this biar
 and returns an instan
e to itself.9.3.3.48 template<
lass Ve
tor> Biar
< Ve
tor > & Biar
< Ve
tor >::operator-=(
onst Ve
tor & v) [inline℄Subtra
ts v from the point value of this biar
 and returns an instan
e to itself.9.3.3.49 template<
lass Ve
tor> Biar
< Ve
tor > & Biar
< Ve
tor >::operator/=(
onst �oat d) [inline℄Divides the point value of this biar
 by d and returns an instan
e to itself.9.3.3.50 template<
lass Ve
tor> Biar
< Ve
tor > & Biar
< Ve
tor >::operator∗=(
onst �oat d) [inline℄Multiplies the point value of this biar
 by d and returns an instan
e to itself.9.3.3.51 template<
lass Ve
tor> void Biar
< Ve
tor >::print (ostream & out)
onst [inline℄Prints starting point, tangent, mat
hing point and mat
hing tangent onto the stream out . If thebiar
 is not valid, it only prints the point/tangent data of this biar
 and if this biar
 data point isthe last of the 
urve, then the tag �NULL� is printed at the end.9.3.3.52 template<
lass Ve
tor> int Biar
< Ve
tor >::operator== (
onst Biar
<Ve
tor > & b) 
onst [inline℄Compares this instan
e to a biar
 b. Returns 1 if both biar
s agree in point and tangent, 0otherwise.Referen
es Biar
< Ve
tor >::_Point, and Biar
< Ve
tor >::_Tangent.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



72 Class Do
umentation9.3.3.53 template<
lass Ve
tor> int Biar
< Ve
tor >::operator!= (
onst Biar
<Ve
tor > & b) 
onst [inline℄Compares this instan
e to a biar
 b. Returns 1 if the biar
s disagree in point or tangent or both,0 otherwise.The do
umentation for this 
lass was generated from the following �les:� in
lude/Biar
.h� lib/Biar
.
pp
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9.4 Box Class Referen
e 739.4 Box Class Referen
eSquare box 
lass.Publi
 Member Fun
tions� Ve
2 v0 () 
onst� Ve
2 v1 () 
onst� Ve
2 v2 () 
onst� Ve
2 v3 () 
onst� Box (
onst Box &b)� void bbox (Ve
2 ∗bl, Ve
2 ∗ur) 
onst� int ve
InBox (
onst Ve
2 &v) 
onst� int overlap (
onst Box &b) 
onstPubli
 Attributes� Ve
2 
� �oat angFriends� ostream & operator<< (ostream &out, 
onst Box &b)9.4.1 Detailed Des
riptionSquare box 
lass.Unit-boxes with 
enter at x,y and orientation angle ang. Fun
tion v0 to v3 give the 
orner
oordinates. bbox is the bounding box, ve
InBox returns 1 if ve
tor is inside the box and overlap
he
ks this and another box for overlap.The do
umentation for this 
lass was generated from the following �le:� experimental/annealing/box_problem.
pp
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74 Class Do
umentation9.5 BoxAnneal Class Referen
eN square boxes in a big square.Inheritan
e diagram for BoxAnneal::
BoxAnneal

BasicAnneal

Publi
 Member Fun
tions� BoxAnneal (
onst 
har ∗params="")� bool stop ()� int 
he
k_for_overlap ()� void wiggle ()� void best_found ()� �oat energy ()Publi
 Attributes� int no_of_nodes� int N� ve
tor< Box > nodes� ve
tor< Box > best_nodes9.5.1 Detailed Des
riptionN square boxes in a big square.This annealing 
lass tries to put N square boxes in the smallest square 
ontaining them.9.5.2 Constru
tor & Destru
tor Do
umentation9.5.2.1 BoxAnneal::BoxAnneal (
onst 
har ∗ params = "") [inline℄params - like Basi
Anneal (p. 55). Addionally N - Number of BoxesReferen
es Box::ang, Box::
, and Basi
Anneal::std_init().9.5.3 Member Fun
tion Do
umentation9.5.3.1 bool BoxAnneal::stop () [inline, virtual℄Reimplemented stop 
riterion.Reimplemented from Basi
Anneal (p. 57).Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.5 BoxAnneal Class Referen
e 759.5.3.2 int BoxAnneal::
he
k_for_overlap () [inline℄Che
k wheter our boxes overlap.Referen
ed by wiggle().9.5.3.3 void BoxAnneal::wiggle () [inline, virtual℄Move and rotate a single box.Reimplemented from Basi
Anneal (p. 57).Referen
es 
he
k_for_overlap().9.5.3.4 void BoxAnneal::best_found () [inline, virtual℄This gets 
alled ea
h time anneal �nds a new best energy.Reimplemented from Basi
Anneal (p. 57).Referen
es Basi
Anneal::best_found().9.5.3.5 �oat BoxAnneal::energy () [inline, virtual℄Compute square surrounding the 
urrent boxes and use the edge size as energy.Reimplemented from Basi
Anneal (p. 57).Referen
es Ve
2::x, and Ve
2::y.The do
umentation for this 
lass was generated from the following �le:� experimental/annealing/box_problem.
pp
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76 Class Do
umentation9.6 Curve< Ve
tor > Class Template Referen
eThe Curve (p. 76) 
lass for storing and manipulating a single biar
 
urve in R3.#in
lude <in
lude/Curve.h>Inheritan
e diagram for Curve< Ve
tor >::
Curve< Vector >

PKFmanip

Tube< Vector >Publi
 Member Fun
tions� Curve ()� Curve (
onst 
har ∗�lename)� Curve (istream &in)� Curve (
onst Curve< Ve
tor > &
urve)� Curve & operator= (
onst Curve< Ve
tor > &
)� ∼Curve ()� biar
_ref operator[ ℄ (int 
)� biar
_
onstref operator[ ℄ (int 
) 
onst� void push (
onst Biar
< Ve
tor > &b)� void push (
onst Ve
tor &p, 
onst Ve
tor &t)� void append (
onst Biar
< Ve
tor > &b)� void append (
onst Ve
tor &p, 
onst Ve
tor &t)� void insert (int lo
, 
onst Biar
< Ve
tor > &b)� void insert (int lo
, 
onst Ve
tor &p, 
onst Ve
tor &t)� void remove (int lo
)� void remove (biar
_it b)� void �ush_all ()� biar
_
onstref getNext (int i) 
onst� biar
_
onstref getPrevious (int i)� void setNext (int i, 
onst Biar
< Ve
tor > &b)� void setPrevious (int i, 
onst Biar
< Ve
tor > &b)� biar
_it begin ()� biar
_it end ()� int isClosed () 
onst� void link ()� void unlink ()� void 
hangeDire
tion ()� void make (�oat f)� void makeMidpointRule ()� void make (int from_N, int to_N, �oat f)� void make (Biar
< Ve
tor > ∗from, Biar
< Ve
tor > ∗to, �oat f)� void makeMidpointRule (int from_N, int to_N)Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.6 Curve< Ve
tor > Class Template Referen
e 77� void makeMidpointRule (Biar
< Ve
tor > ∗from, Biar
< Ve
tor > ∗to)� void resample (int NewNoNodes)� void re�ne (int from_N, int to_N, int NewNoNodes)� void re�ne (biar
_it from, biar
_it to, int NewNoNodes)� �oat radius_pt (int from, int to)� �oat radius_pt (biar
_it from, biar
_it to)� �oat radius_pt (
onst Biar
< Ve
tor > &from, 
onst Biar
< Ve
tor > &to)� �oat radius_pt (
onst Ve
tor &p0, 
onst Ve
tor &t0, 
onst Ve
tor &p1) 
onst� �oat radius_pt (
onst �oat s, 
onst �oat t) 
onst� �oat pp (int from, int to) 
onst� �oat pp (�oat s, �oat t) 
onst� �oat radius_global (Biar
< Ve
tor > &at)� �oat thi
kness_fast ()� �oat thi
kness (Ve
tor ∗from=NULL, Ve
tor ∗to=NULL)� void get_hint (int ∗i, int ∗j) 
onst� void set_hint (
onst int i, 
onst int j)� �oat minSegDistan
e ()� �oat maxSegDistan
e ()� �oat span () 
onst� �oat distEnergy ()� �oat 
urvature (int n)� �oat 
urvature (biar
_it b)� Ve
tor normalVe
tor (int n)� Ve
tor normalVe
tor (biar
_it b)� �oat torsion (int n, int a)� �oat torsion2 (int n)� void inertiaTensor (Matrix3 &mat)� void prin
ipalAxis (Matrix3 &mat)� void 
omputeTangents ()� void polygonalToAr
s ()� void ar
sToPolygonal ()� int nodes () 
onst� �oat length () 
onst� Ve
tor pointAt (�oat s) 
onst� Ve
tor tangentAt (�oat s) 
onst� biar
_it biar
At (�oat s)� int biar
Pos (�oat s)� Curve & rotAroundAxis (�oat angle, Ve
tor axis)� Curve & operator+= (
onst Ve
tor &v)� Curve & operator-= (
onst Ve
tor &v)� Curve operator+ (
onst Curve &
) 
onst� Curve operator- (
onst Curve &
) 
onst� Curve operator∗ (
onst �oat s) 
onst� Curve & apply (Matrix3 &m)� Ve
tor getCenter ()� void 
enter ()� void normalize ()� void s
ale (�oat s)� void 
he
k_tangents ()� int readPKF (
onst 
har ∗�lename)Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



78 Class Do
umentation� int readPKF (istream &in)� int writePKF (
onst 
har ∗�lename, int Header=1)� int writePKF (ostream &out, int Header=1)� int readXYZ (
onst 
har ∗�lename)� int readXYZ (istream &in)� int readData (
onst 
har ∗�lename, 
onst 
har ∗delimiter)� int readData (istream &in, 
onst 
har ∗delimiter)� int writeData (
onst 
har ∗�lename, 
onst 
har ∗delimiter, int tangents_�ag)� int writeData (ostream &out, 
onst 
har ∗delimiter, int tangents_�ag)Prote
ted Member Fun
tions� biar
_
onstit a

essBiar
 (int i) 
onst� biar
_it a

essBiar
 (int i)� int readSinglePKF (istream &in)� ostream & writeSinglePKF (ostream &out)� int readSingleData (istream &in, 
onst 
har ∗delimiter)� ostream & writeSingleData (ostream &out, 
onst 
har ∗delimiter, int tangents_�ag)� int readSingleXYZ (istream &in)Prote
ted Attributes� ve
tor< Biar
< Ve
tor > > _Biar
s� int _Closed9.6.1 Detailed Des
riptiontemplate<
lass Ve
tor> 
lass Curve< Ve
tor >The Curve (p. 76) 
lass for storing and manipulating a single biar
 
urve in R3.This 
lass is used to store and manipulate a set of point/tangent data. This data 
an be interpo-lated to a biar
 
urve. The 
lass is for open and 
losed 
urves, but this must be spe
i�ed (how todo that is explained later in this text).The spa
e-
urve is a linked-list of Biar
 (p. 61) elements. Every biar
 element in the "
urve list"has two neighbours. If the point is the start or endpoint of an open 
urve, then it will only havea single neighbour.In order to 
hange data in a 
urve, the fun
tions push() (p. 82), pop(), append() (p. 83), insert()(p. 83) or remove() (p. 84) 
an be used.Here 
omes an example that reads in a PKF �le des
ribing a 
losed 
urve, interpolates the 
urveand resamples it :#in
lude "../in
lude/Curve.h"int main(int arg
,
har** argv) {// Read the dataCurve 
("data.pkf");// Close the 
urve
.link(); Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.6 Curve< Ve
tor > Class Template Referen
e 79// Interpolate the 
urve by biar
s
.make_default();// Resample the 
urve with 100 points.
.resample(100);// Write new 
urve to a file
.writePKF("resampled.pkf");return 0;}The next example illustrates how to build a 
ir
le with radius one and 10 data points :#in
lude "../in
lude/Curve.h"int main(int arg
,
har** argv) {// Init empty 
urveCurve<Ve
tor3> 
ir
le;// Point and TangentVe
tor3 p,t;// Constru
t PKF header
ir
le.header("Cir
le","Author","","");// Build the 
ir
le with 10 nodesfor (float i=0;i<10;i+=1.0) {// Compute point and tangent of the 
ir
lep = Ve
tor3(sin(i*M_PI/5.0), 
os(i*M_PI/5.0),0);t = Ve
tor3(
os(i*M_PI/5.0),-sin(i*M_PI/5.0),0);// Normalize the tangentt.normalize();// Add point to the 
urve
ir
le.append(p,t);}...return 0;}See also:Biar
 (p. 61)9.6.2 Constru
tor & Destru
tor Do
umentation9.6.2.1 template<
lass Ve
tor> Curve< Ve
tor >::Curve () [inline℄Constru
ts an empty 
urve and sets the header to "No name","","",""9.6.2.2 template<
lass Ve
tor> Curve< Ve
tor >::Curve (
onst 
har ∗ �lename)[inline℄Constru
ts a 
urve by reading it from the istream in.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



80 Class Do
umentationReferen
es Curve< Ve
tor >::readPKF().9.6.2.3 template<
lass Ve
tor> Curve< Ve
tor >::Curve (istream & in) [inline℄Read the 
urve data from a stream in. Does not read a PKF header. Call the readHeader()(p. 136) method for that purpose.See also:PKFmanip (p. 133)Referen
es Curve< Ve
tor >::readSinglePKF().9.6.2.4 template<
lass Ve
tor> Curve< Ve
tor >::Curve (
onst Curve< Ve
tor >& 
urve) [inline℄Copy 
onstru
tor.See also:operator=9.6.2.5 template<
lass Ve
tor> Curve< Ve
tor >::∼Curve () [inline℄Destru
tor. Flushes all the elements of the 
urve obje
t.Referen
es Curve< Ve
tor >::�ush_all().9.6.3 Member Fun
tion Do
umentation9.6.3.1 template<
lass Ve
tor> biar
_
onstit Curve< Ve
tor >::a

essBiar
 (int i)
onst [inline, prote
ted℄Private a

ess fun
tion to the biar
s in the 
urve. Returns an STL iterator to a biar
Referen
ed by Curve< Ve
tor >::
urvature(), Curve< Ve
tor >::normalVe
tor(), and Curve<Ve
tor >::re�ne().9.6.3.2 template<
lass Ve
tor> biar
_it Curve< Ve
tor >::a

essBiar
 (int i)[inline, prote
ted℄Private a

ess fun
tion to the biar
s in the 
urve. Returns an STL iterator to a biar
9.6.3.3 template<
lass Ve
tor> int Curve< Ve
tor >::readSinglePKF (istream &in) [inline, prote
ted℄Read in only the 
urve data, this is from the COMP tag to the 
urve's END tag!See also:readPKF() (p. 97) Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.6 Curve< Ve
tor > Class Template Referen
e 81Referen
es Curve< Ve
tor >::append().Referen
ed by Curve< Ve
tor >::Curve(), and Curve< Ve
tor >::readPKF().9.6.3.4 template<
lass Ve
tor> ostream & Curve< Ve
tor >::writeSinglePKF(ostream & out) [inline, prote
ted℄Write the 
urrent 
urve obje
t to a stream out . Start with sending "COMP \#C" to the stream,where #C are the number of nodes 
urrently stored in the Curve (p. 76) obje
t. Then follow theNODE tags with the data point 
oordinates.See also:writePKF() (p. 98)Referen
es Curve< Ve
tor >::nodes().Referen
ed by Curve< Ve
tor >::writePKF().9.6.3.5 template<
lass Ve
tor> int Curve< Ve
tor >::readSingleData (istream &in, 
onst 
har ∗ delimiter) [inline, prote
ted℄Read in the 
urve data for a single 
urve given in VECT format! Only one 
omponent is supported.Skips the �rst two lines. Reads the number of verti
es from the 2nd 
olumn of line three. Skips 3more lines and reads in the 
oordinates.See also:readData() (p. 99)Referen
es Curve< Ve
tor >::append().Referen
ed by Curve< Ve
tor >::readData().9.6.3.6 template<
lass Ve
tor> ostream & Curve< Ve
tor >::writeSingleData(ostream & out, 
onst 
har ∗ delimiter, int tangents_�ag) [inline,prote
ted℄Writes the 
urrent 
urve to a a stream. A 
ustom delimiter may be spe
i�ed and the tangents arealso written or not depending on the value of the tangents_�ag . 1 = please write the tangents tothe �le, 0 = please don't.See also:writeData() (p. 100)Referen
es Curve< Ve
tor >::nodes().Referen
ed by Curve< Ve
tor >::writeData().9.6.3.7 template<
lass Ve
tor> int Curve< Ve
tor >::readSingleXYZ (istream &in) [inline, prote
ted℄Read in xyz data. First line is the number of data points. Then the x y z 
oordinates. Tangentsare interpolated using these points.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



82 Class Do
umentationSee also:readPKF() (p. 97), readData() (p. 99)Referen
es Curve< Ve
tor >::append(), and Curve< Ve
tor >::
omputeTangents().Referen
ed by Curve< Ve
tor >::readXYZ().9.6.3.8 template<
lass Ve
tor> Curve< Ve
tor > & Curve< Ve
tor >::operator=(
onst Curve< Ve
tor > & 
) [inline℄Assign operator. Copies all the point/tangent data. Closes the 
urve if 
 is 
losed.Referen
es Curve< Ve
tor >::_Biar
s, Curve< Ve
tor >::_hint_i, Curve< Ve
tor >::_hint_j,Curve< Ve
tor >::begin(), Curve< Ve
tor >::end(), Curve< Ve
tor >::�ush_all(), Curve< Ve
tor
>::isClosed(), Curve< Ve
tor >::link(), and Curve< Ve
tor >::nodes().9.6.3.9 ℄template<
lass Ve
tor> biar
_ref Curve< Ve
tor >::operator[ ℄ (int 
) [inline℄Returns biar
 number 
 of the 
urve. Index starts o� with zero (C style).9.6.3.10 ℄template<
lass Ve
tor> biar
_
onstref Curve< Ve
tor >::operator[ ℄ (int 
) 
onst [inline℄Returns biar
 number 
 of the 
urve. Index starts o� with zero (C style).9.6.3.11 template<
lass Ve
tor> void Curve< Ve
tor >::push (
onst Biar
< Ve
tor

> & b) [inline℄Adds a point/tangent data stored in biar
 b at the front of the 
urve.See also:append() (p. 83),insert() (p. 83),pop(),remove() (p. 84)Referen
ed by Curve< Ve
tor >::push().9.6.3.12 template<
lass Ve
tor> void Curve< Ve
tor >::push (
onst Ve
tor & p,
onst Ve
tor & t) [inline℄Adds a point p, tangent t data at the front of the 
urve.See also:append() (p. 83),insert() (p. 83),pop(),remove() (p. 84)Referen
es Curve< Ve
tor >::push(). Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.6 Curve< Ve
tor > Class Template Referen
e 839.6.3.13 template<
lass Ve
tor> void Curve< Ve
tor >::append (
onst Biar
<Ve
tor > & b) [inline℄Adds a point/tangent data stored in biar
 b at the end of the 
urve.See also:push() (p. 82),insert() (p. 83),pop(),remove() (p. 84)Referen
ed by Curve< Ve
tor >::append(), Curve< Ve
tor >::ar
sToPolygonal(), TrefoilToru-sAnneal::energy(), Curve< Ve
tor >::operator+(), Curve< Ve
tor >::operator-(), Curve< Ve
tor
>::polygonalToAr
s(), Curve< Ve
tor >::readSingleData(), Curve< Ve
tor >::readSinglePKF(),Curve< Ve
tor >::readSingleXYZ(), CurveBundle< Ve
tor >::readVECT(), and Curve< Ve
tor
>::resample().9.6.3.14 template<
lass Ve
tor> void Curve< Ve
tor >::append (
onst Ve
tor & p,
onst Ve
tor & t) [inline℄Adds a point p, tangent t data at the end of the 
urve.See also:push() (p. 82),insert() (p. 83),pop(),remove() (p. 84)Referen
es Curve< Ve
tor >::append().9.6.3.15 template<
lass Ve
tor> void Curve< Ve
tor >::insert (int lo
, 
onstBiar
< Ve
tor > & b) [inline℄Insert a biar
 b at position lo
 on the 
urve and push all the elements after lo
 one position tothe right. The index starts with zero. If lo
 = nodes on the 
urrent 
urve, then the new elementis added at the end of the 
urve.See also:push() (p. 82),append() (p. 83),pop(),remove() (p. 84)Referen
ed by Curve< Ve
tor >::insert().9.6.3.16 template<
lass Ve
tor> void Curve< Ve
tor >::insert (int lo
, 
onstVe
tor & p, 
onst Ve
tor & t) [inline℄Insert a point p, tangent t data at position lo
 on the 
urve and push all the elements after lo
one position to the right. The index starts with zero. If lo
 = nodes on the 
urrent 
urve, thenthe new element is added at the end of the 
urve.See also:push() (p. 82),append() (p. 83),pop(),remove() (p. 84)Referen
es Curve< Ve
tor >::insert().Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



84 Class Do
umentation9.6.3.17 template<
lass Ve
tor> void Curve< Ve
tor >::remove (int lo
) [inline℄Remove biar
 at position lo
Referen
ed by Curve< Ve
tor >::resample().9.6.3.18 template<
lass Ve
tor> void Curve< Ve
tor >::remove (biar
_it b)[inline℄Remove biar
 at position lo
9.6.3.19 template<
lass Ve
tor> void Curve< Ve
tor >::�ush_all () [inline℄Remove all the nodes on the 
urve.Referen
ed by Tube< Ve
tor >::operator=(), Curve< Ve
tor >::operator=(), CurveBundle< Ve
-tor >::readVECT(), and Curve< Ve
tor >::∼Curve().9.6.3.20 template<
lass Ve
tor> biar
_
onstref Curve< Ve
tor >::getNext (int i)
onst [inline℄Get a referen
e to the Biar
 (p. 61) at position i+1 No 
he
k is made wheter i+1 exists! Howeverit wraps around for 
losed 
urves!Referen
es Curve< Ve
tor >::_Closed, and Curve< Ve
tor >::nodes().9.6.3.21 template<
lass Ve
tor> biar
_
onstref Curve< Ve
tor >::getPrevious (inti) [inline℄Get a referen
e to the Biar
 (p. 61) at position i-1 No 
he
k is made wheter i-1 exists for open
urves! However it wraps around for 
losed 
urves!Referen
es Curve< Ve
tor >::_Closed.9.6.3.22 template<
lass Ve
tor> void Curve< Ve
tor >::setNext (int i, 
onstBiar
< Ve
tor > & b) [inline℄Set the Biar
 (p. 61) at position i+1 to be Biar
 (p. 61) bReferen
es Curve< Ve
tor >::_Closed, and Curve< Ve
tor >::nodes().9.6.3.23 template<
lass Ve
tor> void Curve< Ve
tor >::setPrevious (int i, 
onstBiar
< Ve
tor > & b) [inline℄Set the Biar
 (p. 61) at position i-1 to be Biar
 (p. 61) bReferen
es Curve< Ve
tor >::_Closed, and Curve< Ve
tor >::nodes().9.6.3.24 template<
lass Ve
tor> biar
_it Curve< Ve
tor >::begin () [inline℄Return a STL iterator pointing to the �rst biar
Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.6 Curve< Ve
tor > Class Template Referen
e 85Referen
ed by Curve< Ve
tor >::
hangeDire
tion(), Curve< Ve
tor >::
he
k_tangents(), Curve<Ve
tor >::
urvature(), Curve< Ve
tor >::distEnergy(), Curve< Ve
tor >::inertiaTensor(),Tube< Ve
tor >::makeMesh(), Curve< Ve
tor >::maxSegDistan
e(), Curve< Ve
tor
>::minSegDistan
e(), Curve< Ve
tor >::normalVe
tor(), Tube< Ve
tor >::operator=(), Curve<Ve
tor >::operator=(), Curve<Ve
tor >::radius_global(), Curve<Ve
tor >::re�ne(), Tube< Ve
-tor >::s
aleTubeRadius(), Curve< Ve
tor >::thi
kness(), and Curve< Ve
tor >::thi
kness_fast().9.6.3.25 template<
lass Ve
tor> biar
_it Curve< Ve
tor >::end () [inline℄Return a STL iterator pointing to the last biar
Referen
ed by Curve< Ve
tor >::
hangeDire
tion(), Curve< Ve
tor >::
he
k_tangents(), Curve<Ve
tor >::
urvature(), Curve< Ve
tor >::distEnergy(), Curve< Ve
tor >::inertiaTensor(),Curve< Ve
tor >::maxSegDistan
e(), Curve< Ve
tor >::minSegDistan
e(), Curve< Ve
tor
>::normalVe
tor(), Tube< Ve
tor >::operator=(), Curve< Ve
tor >::operator=(), Curve< Ve
-tor >::re�ne(), Tube< Ve
tor >::s
aleTubeRadius(), Curve< Ve
tor >::thi
kness(), and Curve<Ve
tor >::thi
kness_fast().9.6.3.26 template<
lass Ve
tor> int Curve< Ve
tor >::isClosed () 
onst [inline℄Returns 1 if the 
urve is 
losed (i.e. the link() (p. 85) fun
tion had been used), and 0 otherwise.Referen
es Curve< Ve
tor >::_Closed.Referen
ed by Curve< Ve
tor >::biar
At(), SoKnot::generatePrimitives(), SoKnot::GLRender(),Tube< Ve
tor >::operator=(), Curve< Ve
tor >::operator=(), Curve< Ve
tor >::pointAt(),Curve< Ve
tor >::polygonalToAr
s(), Curve< Ve
tor >::resample(), and Curve< Ve
tor
>::tangentAt().9.6.3.27 template<
lass Ve
tor> void Curve< Ve
tor >::link () [inline℄This is the way to 
lose a 
urve. It links the last element in the list to the �rst. If the 
urve isalready linked, nothing happens.Referen
es Curve< Ve
tor >::_Closed.Referen
ed by TrefoilTorusAnneal::energy(), Tube< Ve
tor >::makeMesh(), Tube< Ve
tor
>::operator=(), Curve< Ve
tor >::operator=(), CurveBundle< Ve
tor >::readVECT(), andCurve< Ve
tor >::resample().9.6.3.28 template<
lass Ve
tor> void Curve< Ve
tor >::unlink () [inline℄Opens a 
losed 
urve. This 
an
els the link between the last and the �rst element in the 
urve. Ifthe 
urve is already open, nothing happens.Referen
es Curve< Ve
tor >::_Closed.Referen
ed by Tube< Ve
tor >::makeMesh().Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



86 Class Do
umentation9.6.3.29 template<
lass Ve
tor> void Curve< Ve
tor >::
hangeDire
tion ()[inline℄Change the dire
tion of the 
urve. This �ips the tangents and reorders the points, so that we runthrough the 
urve in the opposite dire
tion.Referen
es Curve< Ve
tor >::begin(), Curve< Ve
tor >::end(), and Curve< Ve
tor >::nodes().9.6.3.30 template<
lass Ve
tor> void Curve< Ve
tor >::make (�oat f) [inline℄Interpolate the point/tangent data a
tually stored in this Curve (p. 76) obje
t. This 
omputesall the mat
hing points along the 
urve for a given value of f in [0,1℄.A "good" mat
hing rule is still a unknown, usually f=0.5 seems not to be a good guess. Somepeople use the mat
hing point that is equidistant between the two data points to be interpolated.See also:Biar
::make() (p. 65),CurveBundle::make() (p. 105)Referen
es Curve< Ve
tor >::_Closed.9.6.3.31 template<
lass Ve
tor> void Curve< Ve
tor >::makeMidpointRule ()[inline℄Interpolate the point/tangent data a
tually stored in this Curve (p. 76) obje
t. The 
omputedmat
hing points will be equidistant from their neighboring data points. The 
orre
t formulas arekindly provided by Antonio Trovato.See also:make() (p. 86), CurveBundle::makeMidpointRule() (p. 106)Referen
es Curve< Ve
tor >::_Closed, and Curve< Ve
tor >::nodes().9.6.3.32 template<
lass Ve
tor> void Curve< Ve
tor >::make (int from_N, intto_N, �oat f) [inline℄TODO DOC9.6.3.33 template<
lass Ve
tor> void Curve< Ve
tor >::make (Biar
< Ve
tor > ∗from, Biar
< Ve
tor > ∗ to, �oat f) [inline℄TODO DOC9.6.3.34 template<
lass Ve
tor> void Curve< Ve
tor >::makeMidpointRule (intfrom_N, int to_N) [inline℄TODO DOC Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.6 Curve< Ve
tor > Class Template Referen
e 879.6.3.35 template<
lass Ve
tor> void Curve< Ve
tor >::makeMidpointRule(Biar
< Ve
tor > ∗ from, Biar
< Ve
tor > ∗ to) [inline℄TODO DOC9.6.3.36 template<
lass Ve
tor> void Curve< Ve
tor >::resample (intNewNoNodes) [inline℄This fun
tion resamples the 
urrent Curve (p. 76) obje
t with NewNoNodes nodes on the 
urve.The whole 
urve is given as a sequen
e of biar
s and resampling by biar
s is therefore straightfor-ward.The resampling 
an only be done if the 
urve is biar
 interpolated (meaning a 
all to one of themake() (p. 86) methods).See also:re�ne() (p. 87),make() (p. 86),CurveBundle::resample() (p. 106)Referen
es Curve< Ve
tor >::_Closed, Curve< Ve
tor >::append(), Curve< Ve
tor >::isClosed(),Curve< Ve
tor >::length(), Curve< Ve
tor >::link(), Curve< Ve
tor >::nodes(), and Curve<Ve
tor >::remove().Referen
ed by Tube< Ve
tor >::makeMesh().9.6.3.37 template<
lass Ve
tor> void Curve< Ve
tor >::re�ne (int from_N, intto_N, int NewNoNodes) [inline℄This fun
tion puts NewNoNodes nodes between 
urve node from_N and node to_N . The 
ountof the number of new nodes in
ludes start and endpoint of that part of the 
urve.The resampling 
an only be done if the 
urve is biar
 interpolated (meaning a 
all to one of themake() (p. 86) methods).So Far, periodi
 re�nement is not yet implemented. I.e. it is not possible to re�ne the 
urvebetween node 'nodes-5' and node '10' !!!!See also:resample() (p. 87),make() (p. 86).Referen
es Curve< Ve
tor >::a

essBiar
().9.6.3.38 template<
lass Ve
tor> void Curve< Ve
tor >::re�ne (biar
_it from,biar
_it to, int NewNoNodes) [inline℄This fun
tion puts NewNoNodes nodes between pointer Biar
∗ from and Biar
∗ to. The 
ount ofthe number of new nodes in
ludes start and endpoint of that part of the 
urve.The resampling 
an only be done if the 
urve is biar
 interpolated (meaning a 
all to one of themake() (p. 86) methods).So Far, periodi
 re�nement is not yet implemented. I.e. it is not possible to re�ne the 
urvebetween node 'nodes-5' and node '10' !!!! We do not know whi
h new node is the "start" of thenew 
urve, that's why!Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



88 Class Do
umentationSee also:resample() (p. 87),make() (p. 86).Referen
es Curve< Ve
tor >::_Closed, Curve< Ve
tor >::begin(), Curve< Ve
tor >::end(), andCurve< Ve
tor >::normalize().9.6.3.39 template<
lass Ve
tor> �oat Curve< Ve
tor >::radius_pt (int from, intto) [inline℄This fun
tion returns the radius of a 
ir
le that goes through point from and is tangent to the
urve at point to. This fun
tion is 
ommonly 
alled ρpt(s, t). The arguments are the positions ofthe datapoints.See also:thi
kness() (p. 90), thi
kness_fast() (p. 89)Referen
ed by Curve< Ve
tor >::radius_global(), Curve< Ve
tor >::radius_pt(), and Curve<Ve
tor >::thi
kness_fast().9.6.3.40 template<
lass Ve
tor> �oat Curve< Ve
tor >::radius_pt (biar
_it from,biar
_it to) [inline℄This fun
tion returns the radius of a 
ir
le that goes through point from and is tangent to the
urve at point to. This fun
tion is 
ommonly 
alled ρpt(s, t). The arguments are two pointers tobiar
s.See also:thi
kness() (p. 90), thi
kness_fast() (p. 89)Referen
es Curve< Ve
tor >::radius_pt().9.6.3.41 template<
lass Ve
tor> �oat Curve< Ve
tor >::radius_pt (
onst Biar
<Ve
tor > & from, 
onst Biar
< Ve
tor > & to) [inline℄This fun
tion returns the radius of a 
ir
le that goes through point from and is tangent to the
urve at point to. This fun
tion is 
ommonly 
alled ρpt(s, t). The arguments are two pointers tobiar
s.See also:thi
kness() (p. 90), thi
kness_fast() (p. 89)Referen
es Biar
< Ve
tor >::getPoint(), Biar
< Ve
tor >::getTangent(), and Curve< Ve
tor
>::radius_pt().9.6.3.42 template<
lass Ve
tor> �oat Curve< Ve
tor >::radius_pt (
onst Ve
tor& p0, 
onst Ve
tor & t0, 
onst Ve
tor & p1) 
onst [inline℄This fun
tion returns the radius of a 
ir
le that goes through point p0 and its tangent t0 to the
urve at point p1 . This fun
tion is 
ommonly 
alled ρpt(s, t). The arguments are thre Ve
torsp0,t0,p1. Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.6 Curve< Ve
tor > Class Template Referen
e 89See also:thi
kness() (p. 90), thi
kness_fast() (p. 89)9.6.3.43 template<
lass Ve
tor> �oat Curve< Ve
tor >::radius_pt (
onst �oat s,
onst �oat t) 
onst [inline℄This fun
tion returns the radius of a 
ir
le that goes through point 
urve(s) and is tangent to the
urve at point 
urve(t). This fun
tion is 
ommonly 
alled ρpt(s, t). The arguments s and t arear
length parameters.See also:thi
kness() (p. 90), thi
kness_fast() (p. 89)Referen
es Curve< Ve
tor >::pointAt(), Curve< Ve
tor >::radius_pt(), and Curve< Ve
tor
>::tangentAt().9.6.3.44 template<
lass Ve
tor> �oat Curve< Ve
tor >::pp (int from, int to)
onst [inline℄Compute the pp (eu
lidean distan
e) fun
tion between two nodes9.6.3.45 template<
lass Ve
tor> �oat Curve< Ve
tor >::pp (�oat s, �oat t) 
onst[inline℄Compute the pp (eu
lidean distan
e) fun
tion between γ(s) and γ(t)Referen
es Curve< Ve
tor >::pointAt().9.6.3.46 template<
lass Ve
tor> �oat Curve< Ve
tor >::radius_global (Biar
<Ve
tor > & at) [inline℄This fun
tion returns the radius of a 
ir
le that goes through the 3 points x,y,z. This fun
tion is
ommonly 
alled ρppp(s, t).See also:thi
kness() (p. 90), thi
kness_fast() (p. 89)Referen
es Curve< Ve
tor >::begin(), and Curve< Ve
tor >::radius_pt().9.6.3.47 template<
lass Ve
tor> �oat Curve< Ve
tor >::thi
kness_fast ()[inline℄Returns the diameter of the fattest possible tube around the biar
 
urve. This is the ina

urate/fastversion where we only look for the smallest lo
al radius of 
urvature or the smallest rho_pt.See also:radius_pt() (p. 88)Referen
es Curve< Ve
tor >::_Closed, Curve< Ve
tor >::begin(), Curve< Ve
tor >::end(), andCurve< Ve
tor >::radius_pt().Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



90 Class Do
umentation9.6.3.48 template<
lass Ve
tor> �oat Curve< Ve
tor >::thi
kness (Ve
tor ∗ from= NULL, Ve
tor ∗ to = NULL) [inline℄Returns the diameter of the thi
kest possible tube around the biar
 
urve without self interse
tionor 
rossing. This fun
tion implements the subdivision s
heme as proposed in the thesis of JanaSmutny.The arguments from and to give the exa
t position of the 
onta
t 
orresponding to thi
kness (ifnot NULL).See also:radius_pt() (p. 88), thi
kness_fast() (p. 89)Referen
es Curve< Ve
tor >::begin(), and Curve< Ve
tor >::end().Referen
ed by TrefoilTorusAnneal::energy().9.6.3.49 template<
lass Ve
tor> void Curve< Ve
tor >::get_hint (int ∗ i, int ∗ j)
onst [inline℄Get the thi
kness hint. This 
an speed up the thi
kness 
omputation if exe
uted several timeswith 
hanging only a little the 
urve. As for example in annealing.See also:set_hint() (p. 90)9.6.3.50 template<
lass Ve
tor> void Curve< Ve
tor >::set_hint (
onst int i,
onst int j) [inline℄Set the thi
kness hint. This 
an speed up the thi
kness 
omputation if exe
uted several times with
hanging only a little the 
urve. As for example in annealing.See also:get_hint() (p. 90)9.6.3.51 template<
lass Ve
tor> �oat Curve< Ve
tor >::minSegDistan
e ()[inline℄Returns the length of the smallest biar
 in the 
urrent 
urve.See also:maxSegDistan
e() (p. 91)Referen
es Curve< Ve
tor >::_Closed, Curve< Ve
tor >::begin(), and Curve< Ve
tor >::end().Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.6 Curve< Ve
tor > Class Template Referen
e 919.6.3.52 template<
lass Ve
tor> �oat Curve< Ve
tor >::maxSegDistan
e ()[inline℄Returns the length of the longest biar
 in the 
urrent 
urve.See also:minSegDistan
e() (p. 90)Referen
es Curve< Ve
tor >::_Closed, Curve< Ve
tor >::begin(), and Curve< Ve
tor >::end().9.6.3.53 template<
lass Ve
tor> �oat Curve< Ve
tor >::span () 
onst [inline℄Return distan
e between the 2 most distant points.9.6.3.54 template<
lass Ve
tor> �oat Curve< Ve
tor >::distEnergy () [inline℄Returns the Distan
e Energy in the 
urrent 
urve.See also:maxSegDistan
e() (p. 91), minSegDistan
e() (p. 90)Referen
es Curve< Ve
tor >::_Closed, Curve< Ve
tor >::begin(), Curve< Ve
tor >::end(),Curve< Ve
tor >::length(), and Curve< Ve
tor >::nodes().9.6.3.55 template<
lass Ve
tor> �oat Curve< Ve
tor >::
urvature (int n) [inline℄Computes the 
urvature at biar
 number n.This 
urvature fun
tion is independant of the interpolation it takes only data points/tangents and
omputes the 
urvature approximation as given in Smutny's Thesis pp.60Caution : No in�e
tion points test, so far.See also:torsion() (p. 92),torsion2() (p. 92)Referen
es Curve< Ve
tor >::a

essBiar
().9.6.3.56 template<
lass Ve
tor> �oat Curve< Ve
tor >::
urvature (biar
_it b)[inline℄Computes the 
urvature at biar
 b.This 
urvature fun
tion is independant of the interpolation it takes only data points/tangents and
omputes the 
urvature approximation as given in Smutny's Thesis pp.60Caution : No in�e
tion points test, so far.See also:torsion() (p. 92),torsion2() (p. 92)Referen
es Curve< Ve
tor >::_Closed, Curve< Ve
tor >::begin(), and Curve< Ve
tor >::end().Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



92 Class Do
umentation9.6.3.57 template<
lass Ve
tor> Ve
tor Curve< Ve
tor >::normalVe
tor (int n)[inline℄Returns the normal ve
tor at biar
 number n.Referen
es Curve< Ve
tor >::a

essBiar
().9.6.3.58 template<
lass Ve
tor> Ve
tor Curve< Ve
tor >::normalVe
tor (biar
_itb) [inline℄Returns the normal ve
tor at biar
 b.Referen
es Curve< Ve
tor >::begin(), Ve
tor3::dot(), and Curve< Ve
tor >::end().9.6.3.59 template<
lass Ve
tor> �oat Curve< Ve
tor >::torsion (int n, int a)[inline℄Returns the 3 sin(angle)/ar
length, where angle is the angle between the planes in whi
h 2 
onse-quent ar
s lie.Parameter a is 0 for ar
 1 and 1 for the se
ond ar
The torsion 
omputation as given in Smutny's Thesis p.64 it is also only based on point/tangentdata.Caution : No in�e
tion points test, so far.See also:torsion2() (p. 92),
urvature() (p. 91)Referen
es Curve< Ve
tor >::_Closed, and Curve< Ve
tor >::nodes().9.6.3.60 template<
lass Ve
tor> �oat Curve< Ve
tor >::torsion2 (int n) [inline℄Returns the torsion at biar
 number n.Slightly modi�ed version of the torsion() (p. 92) 
omputation. This time we 
onsider a biar
'sprevious and next midpoint to 
ompute the torsion at the 
urrent biar
.Interpolated biar
s are ne
essary!Caution : No in�e
tion points test, so far. The torsion at the beginning and the end of an open
urve is 
lamped to zero.See also:torsion() (p. 92),
urvature() (p. 91)Referen
es Curve< Ve
tor >::_Closed, and Curve< Ve
tor >::nodes().9.6.3.61 template<
lass Ve
tor> void Curve< Ve
tor >::inertiaTensor (Matrix3 &mat) [inline℄Compute the inertia tensor of this 
urve. We 
onsider uniform density along the knot 
enterline.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.6 Curve< Ve
tor > Class Template Referen
e 93Returns a Matrix3 (p. 119) obje
t.Referen
es Curve< Ve
tor >::begin(), Curve< Ve
tor >::end(), and Matrix3::zero().Referen
ed by Curve< Ve
tor >::prin
ipalAxis().9.6.3.62 template<
lass Ve
tor> void Curve< Ve
tor >::prin
ipalAxis (Matrix3 &mat) [inline℄Compute the prin
ipal axis of the 
urve. Return them as 
olons of a Matrix3 (p. 119)Referen
es Matrix3::id(), and Curve< Ve
tor >::inertiaTensor().9.6.3.63 template<
lass Ve
tor> void Curve< Ve
tor >::
omputeTangents ()[inline℄Computes the tangents for a set of points only. The tangent ti at the point pi is set to
ti = pi+1−pi−1

|pi+1−pi−1|If the 
urve is open the �rst and the last point get the tangent
t0 = p1−p0

|p1−p0|
tN−1 = pN−1−pN−2

|pN−1−pN−2|Referen
es Curve< Ve
tor >::_Closed.Referen
ed by TrefoilTorusAnneal::energy(), Curve< Ve
tor >::readSingleXYZ(), andCurveBundle< Ve
tor >::readVECT().9.6.3.64 template<
lass Ve
tor> void Curve< Ve
tor >::polygonalToAr
s ()[inline℄This fun
tion 
onverts a polygonal 
urve into a 
urve made of ar
s of 
ir
les.The 
urrent data points (supposed to des
ribe a polygonal 
urve) stored in Curve (p. 76) 
 aretransformed in the following way
pnew

i =
pold

i +pold
i+1

2the 
orresponding tangents at ea
h of these points pi if given by
ti =

pold
i +pold

i+1

2 |pold
i

−pold
i+1

|See also:ar
sTolPolygonal()Referen
es Curve< Ve
tor >::append(), and Curve< Ve
tor >::isClosed().9.6.3.65 template<
lass Ve
tor> void Curve< Ve
tor >::ar
sToPolygonal ()[inline℄This fun
tion 
onverts a biar
 
urve into a polygonal 
urve.The verti
es for the polygonal 
urve are the Bezier 
ontrol points of the biar
 interpolated 
urve,by taking only the 
ontrol point at the tip of the triangle.The tangent data for the polygonal knot are set to <0,1,0>.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



94 Class Do
umentationCaution : a 
urve with N biar
s yields a polygonal 
urve with 2N verti
es. This is true for anopen and for a 
losed 
urve, sin
e for an open 
urve the endpoints of the original biar
 
urve arealso in
luded.See also:ar
sToPolygonal() (p. 93)Referen
es Curve< Ve
tor >::_Closed, Curve< Ve
tor >::append(), and Curve< Ve
tor
>::nodes().9.6.3.66 template<
lass Ve
tor> int Curve< Ve
tor >::nodes () 
onst [inline℄Returns the number of nodes on the 
urve. A node is a point/tangent data.See also:Tube::radius() (p. 150),Tube::segments() (p. 150)Referen
ed by Curve< Ve
tor >::ar
sToPolygonal(), Curve< Ve
tor >::
hangeDire
tion(),Curve< Ve
tor >::distEnergy(), TrefoilTorusAnneal::energy(), Curve< Ve
tor >::getCenter(),Curve< Ve
tor >::getNext(), SoKnot::GLRender(), Tube< Ve
tor >::makeMesh(),Curve< Ve
tor >::makeMidpointRule(), Curve< Ve
tor >::operator+(), Curve< Ve
tor
>::operator-(), Tube< Ve
tor >::operator=(), Curve< Ve
tor >::operator=(), Curve< Ve
-tor >::resample(), Tube< Ve
tor >::s
aleTubeRadius(), SoKnot::setKnot(), Curve< Ve
tor
>::setNext(), Curve< Ve
tor >::setPrevious(), Curve< Ve
tor >::torsion(), Curve< Ve
tor
>::torsion2(), SoKnot::updateMesh(), Curve< Ve
tor >::writeSingleData(), and Curve< Ve
tor
>::writeSinglePKF().9.6.3.67 template<
lass Ve
tor> �oat Curve< Ve
tor >::length () 
onst [inline℄Returns the ar
-length of the whole 
urve, making the 
orre
t di�eren
e between an open or a
losed 
urve.Referen
es Curve< Ve
tor >::_Closed.Referen
ed by Curve< Ve
tor >::biar
At(), Curve< Ve
tor >::distEnergy(), TrefoilTorusAn-neal::energy(), Curve< Ve
tor >::normalize(), Curve< Ve
tor >::pointAt(), Curve< Ve
tor
>::resample(), and Curve< Ve
tor >::tangentAt().9.6.3.68 template<
lass Ve
tor> Ve
tor Curve< Ve
tor >::pointAt (�oat s) 
onst[inline℄Return Point at Curve (p. 76) position Curve(s), where s is in [0,
urvelength℄Referen
es Curve< Ve
tor >::isClosed(), and Curve< Ve
tor >::length().Referen
ed by Curve< Ve
tor >::pp(), and Curve< Ve
tor >::radius_pt().9.6.3.69 template<
lass Ve
tor> Ve
tor Curve< Ve
tor >::tangentAt (�oat s)
onst [inline℄Return Tangent at Curve (p. 76) position Curve(s), where s is in [0,
urvelength℄Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.6 Curve< Ve
tor > Class Template Referen
e 95Referen
es Curve< Ve
tor >::isClosed(), and Curve< Ve
tor >::length().Referen
ed by Curve< Ve
tor >::radius_pt().9.6.3.70 template<
lass Ve
tor> biar
_it Curve< Ve
tor >::biar
At (�oat s)[inline℄Returns an STL iterator to the biar
 on whi
h the point Curve(s) is. s is in [0,
urvelength℄Referen
es Curve< Ve
tor >::isClosed(), and Curve< Ve
tor >::length().Referen
ed by Curve< Ve
tor >::biar
Pos().9.6.3.71 template<
lass Ve
tor> int Curve< Ve
tor >::biar
Pos (�oat s) [inline℄Returns the position number of the biar
 at Curve(s). s is in [0,
urvelength℄Referen
es Curve< Ve
tor >::biar
At().9.6.3.72 template<
lass Ve
tor> Curve< Ve
tor > & Curve< Ve
tor
>::rotAroundAxis (�oat angle, Ve
tor axis) [inline℄Rotate 
urve about some given axis. The rotation angle is given in radians!!!Referen
es Curve< Ve
tor >::apply().Referen
ed by TrefoilTorusAnneal::energy().9.6.3.73 template<
lass Ve
tor> Curve< Ve
tor > & Curve< Ve
tor
>::operator+= (
onst Ve
tor & v) [inline℄Translates all the 
urve points by v .Redo the interpolation after this operation if the initial 
urve was biar
 interpolated, sin
e themat
hing points and bezier points are no longer 
orre
t.See also:
enter() (p. 96).9.6.3.74 template<
lass Ve
tor> Curve< Ve
tor > & Curve< Ve
tor >::operator-=(
onst Ve
tor & v) [inline℄Translates all the 
urve points by -v .Redo the interpolation after this operation if the initial 
urve was biar
 interpolated, sin
e themat
hing points and bezier points are no longer 
orre
t.See also:
enter() (p. 96).Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



96 Class Do
umentation9.6.3.75 template<
lass Ve
tor> Curve< Ve
tor > Curve< Ve
tor >::operator+(
onst Curve< Ve
tor > & 
) 
onst [inline℄Add a 
urve to another. Che
ks wheter the two 
urves have the same number of nodes.Referen
es Curve< Ve
tor >::_Biar
s, Curve< Ve
tor >::append(), PKFmanip::getCite(), PKF-manip::getEti
(), PKFmanip::getHistory(), PKFmanip::getName(), PKFmanip::header(), andCurve< Ve
tor >::nodes().9.6.3.76 template<
lass Ve
tor> Curve< Ve
tor > Curve< Ve
tor >::operator-(
onst Curve< Ve
tor > & 
) 
onst [inline℄Remove a 
urve from another. Che
ks wheter the two 
urves have the same number of nodes.Referen
es Curve< Ve
tor >::_Biar
s, Curve< Ve
tor >::append(), PKFmanip::getCite(), PKF-manip::getEti
(), PKFmanip::getHistory(), PKFmanip::getName(), PKFmanip::header(), andCurve< Ve
tor >::nodes().9.6.3.77 template<
lass Ve
tor> Curve< Ve
tor > Curve< Ve
tor >::operator∗(
onst �oat s) 
onst [inline℄Returns a 
opy of the 
urve s
aled by a fa
tor of s.Referen
es Curve< Ve
tor >::s
ale().9.6.3.78 template<
lass Ve
tor> Curve< Ve
tor > & Curve< Ve
tor >::apply(Matrix3 & m) [inline℄Applies the rotation spe
i�ed by a rotation matrix m to the 
urve. No 
he
k is done for m, theuser must know what matrix he wants to apply.This is not the standart 4x4 transformation matrix approa
h known from homogeneous 
oordinatesstu�.Referen
ed by Curve< Ve
tor >::rotAroundAxis().9.6.3.79 template<
lass Ve
tor> Ve
tor Curve< Ve
tor >::getCenter () [inline℄Returns the 
urve's 
enter of mass.See also:
enter() (p. 96)Reimplemented in Tube< Ve
tor > (p. 151), and Tube< Ve
tor3 > (p. 151).Referen
es Curve< Ve
tor >::nodes().Referen
ed by Curve< Ve
tor >::
enter().9.6.3.80 template<
lass Ve
tor> void Curve< Ve
tor >::
enter () [inline℄Centers the 
urve's mass 
enter to <0,0,0>.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.6 Curve< Ve
tor > Class Template Referen
e 97See also:getCenter() (p. 96)Referen
es Curve< Ve
tor >::getCenter().9.6.3.81 template<
lass Ve
tor> void Curve< Ve
tor >::normalize () [inline℄Normalize the length of the 
urve. The resulting 
urve will have ar
lenth one.An interpolated 
urve is ne
essary to 
ompute the length of it.See also:s
ale() (p. 97),CurveBundle::normalize() (p. 106)Referen
es Curve< Ve
tor >::length(), and Curve< Ve
tor >::s
ale().Referen
ed by Curve< Ve
tor >::re�ne().9.6.3.82 template<
lass Ve
tor> void Curve< Ve
tor >::s
ale (�oat s) [inline℄S
ales the length of the 
urve by s . The 
urve needs not to be interpolated, sin
e only the datapoints are 
hanged.See also:normalize() (p. 97),CurveBundle::s
ale() (p. 108)Referen
ed by Curve< Ve
tor >::normalize(), and Curve< Ve
tor >::operator∗().9.6.3.83 template<
lass Ve
tor> void Curve< Ve
tor >::
he
k_tangents ()[inline℄Prints Biar
 (p. 61) and Tangent norm, if abs(norm-1)>1e-4Referen
es Curve< Ve
tor >::begin(), and Curve< Ve
tor >::end().9.6.3.84 template<
lass Ve
tor> int Curve< Ve
tor >::readPKF (
onst 
har ∗�lename) [inline℄Read a PKF 
urve from the �le �lename.See also:writePKF() (p. 98)Referen
ed by Curve< Ve
tor >::Curve().9.6.3.85 template<
lass Ve
tor> int Curve< Ve
tor >::readPKF (istream & in)[inline℄This fun
tion reads the 
urve data from a �le �lename, known as a portable knot format �le(PKF). The PKF 
omes from the links-knots library written by Ben Laurie and Myk Soar.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



98 Class Do
umentationAn initial header gives details about the knot or link, su
h as the number of 
omponents (
urves),the name of the 
urrent knot and more. The tags ETIC,CITE and HIST store a string for 
opyrightpurpose. The same tags ended with ∗L give the length of the string. The header manipulation isdone in the PKFmanip (p. 133) 
lass.Ea
h 
urve 
enterline is given as a list of point/tangent data.The Curve (p. 76) 
lass 
an only handle a single 
urve. If the number of 
omponents in the �leis larger than 1, a warning message is posted to the output, saying that a CurveBundle (p. 102)obje
t is ne
essary to pro
ess all the 
urves in the �le.It follows an example of a PKF �le :PKF 0.2BIARC_KNOT "Knot Name"ETICL 14ETIC "Please 
ite me"ENDCITEL 14CITE "I have to 
ite"ENDHISTL 7HIST "Remarks"ENDNCMP <Number of 
omponents>COMP <Number of nodes for 
omponent 1>NODE px py pz tx ty tzNODE 1.1363 0.2903 0.1548 0.2936 1.2251 0.2837NODE 0.7187 0.8510 0.0271 -0.6460 0.7450 0.1103...ENDCOMP <Number of nodes for 
omponent 2>...ENDReturns 1 if all went well, zero otherwise.See also:writePKF() (p. 98),CurveBundle (p. 102),PKFmanip (p. 133)Referen
es PKFmanip::readHeader(), and Curve< Ve
tor >::readSinglePKF().9.6.3.86 template<
lass Ve
tor> int Curve< Ve
tor >::writePKF (
onst 
har ∗�lename, int Header = 1) [inline℄Writes the 
urrent 
urve obje
t to a portable PKF �le �lename. For more than 1 
omponent usethe CurveBundle (p. 102) 
lass.Returns 1 if all went well, zero otherwise.See also:readPKF() (p. 97),CurveBundle (p. 102)Referen
ed by TrefoilTorusAnneal::energy().Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.6 Curve< Ve
tor > Class Template Referen
e 999.6.3.87 template<
lass Ve
tor> int Curve< Ve
tor >::writePKF (ostream & out,int Header = 1) [inline℄Writes the 
urrent 
urve obje
t to a stream out . For more than 1 
omponent use the CurveBun-dle (p. 102) 
lass.Returns 1 if all went well, zero otherwise.See also:readPKF() (p. 97),CurveBundle (p. 102)Referen
es PKFmanip::writeHeader(), and Curve< Ve
tor >::writeSinglePKF().9.6.3.88 template<
lass Ve
tor> int Curve< Ve
tor >::readXYZ (
onst 
har ∗�lename) [inline℄Read the 
urve data (only x,y,z 
oordinates) from a �le �lename, where the delimiter 
an be any
har∗. The delimiter is a spa
e.Referen
ed by TubeBundle< Ve
tor >::readXYZ(), and CurveBundle< Ve
tor >::readXYZ().9.6.3.89 template<
lass Ve
tor> int Curve< Ve
tor >::readXYZ (istream & in)[inline℄This fun
tion reads the 
urve data from a �le in�le. The �le stru
ture is a list of x,y,z 
oordinates.Delimiter is spa
e " "Returns 1 if all went well, zero otherwise.See also:readPKF() (p. 97), readData() (p. 99)Referen
es Curve< Ve
tor >::readSingleXYZ().9.6.3.90 template<
lass Ve
tor> int Curve< Ve
tor >::readData (
onst 
har ∗�lename, 
onst 
har ∗ delimiter) [inline℄Read the 
urve data (only x,y,z 
oordinates) from a �le �lename, where the delimiter 
an be any
har∗. The default delimiter is a spa
e.Referen
ed by TubeBundle< Ve
tor >::readData(), and CurveBundle< Ve
tor >::readData().9.6.3.91 template<
lass Ve
tor> int Curve< Ve
tor >::readData (istream & in,
onst 
har ∗ delimiter) [inline℄This fun
tion reads the 
urve data from a �le in�le. The �le stru
ture is a list of x,y,z 
oordinates.The default for the delimiter is " ", but 
an be 
hanged with the se
ond argument of the fun
tion.The �rst line gives the number of nodes in the following format {nodes (p. 94)}. Then the
oordinates are read in. The delimiter argument is any string that separates the 
oordinate valuesfrom ea
h other, the default value is a spa
e ' ' delimiter.Returns 1 if all went well, zero otherwise.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



100 Class Do
umentationSee also:
omputeTangents() (p. 93),polygonalToAr
s() (p. 93),ar
sToPolygonal() (p. 93)Referen
es Curve< Ve
tor >::readSingleData().9.6.3.92 template<
lass Ve
tor> int Curve< Ve
tor >::writeData (
onst 
har ∗�lename, 
onst 
har ∗ delimiter, int tangents_�ag) [inline℄Write the 
urve to a �le. The format is : the number of 
urves at the �rst line, then the numberof data points (the format is {#N}) and then the list of x,y,z 
oordinates for ea
h data point.See also:writeSingleData() (p. 81),readData() (p. 99)Referen
es Curve< Ve
tor >::writeSingleData().9.6.3.93 template<
lass Ve
tor> int Curve< Ve
tor >::writeData (ostream & out,
onst 
har ∗ delimiter, int tangents_�ag) [inline℄Writes the 
urve to a data �le. First line is the number of points and then follows a list of x,y,z
oordinates. If the tangents_�ag is set to 1, the tangents of the points are also dropped (Defaultis 0).In fa
t we 
all only the readSingleData() (p. 81) fun
tion.See also:writeSingleData() (p. 81),readData() (p. 99)Referen
es Curve< Ve
tor >::writeSingleData().9.6.4 Member Data Do
umentation9.6.4.1 template<
lass Ve
tor> int Curve< Ve
tor >::_Closed [prote
ted℄Flag is set to 1 if the 
urve is 
losed, 0 otherwise.See also:isClosed() (p. 85),link() (p. 85),unlink() (p. 85).Referen
ed by Curve< Ve
tor >::ar
sToPolygonal(), Curve< Ve
tor >::
omputeTangents(),Curve< Ve
tor >::
urvature(), Curve< Ve
tor >::distEnergy(), Curve< Ve
tor >::getNext(),Curve< Ve
tor >::getPrevious(), Curve< Ve
tor >::isClosed(), Curve< Ve
tor >::length(),Curve< Ve
tor >::link(), Curve< Ve
tor >::make(), Tube< Ve
tor >::makeMesh(),Curve< Ve
tor >::makeMidpointRule(), Curve< Ve
tor >::maxSegDistan
e(), Curve< Ve
tor
>::minSegDistan
e(), Curve< Ve
tor >::re�ne(), Curve< Ve
tor >::resample(), Tube< Ve
tor
>::s
aleTubeRadius(), Curve<Ve
tor >::setNext(), Curve<Ve
tor >::setPrevious(), Curve<Ve
-tor >::thi
kness_fast(), Curve< Ve
tor >::torsion(), Curve< Ve
tor >::torsion2(), and Curve<Ve
tor >::unlink().The do
umentation for this 
lass was generated from the following �les:Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.6 Curve< Ve
tor > Class Template Referen
e 101� in
lude/Curve.h� lib/Curve.
pp

Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



102 Class Do
umentation9.7 CurveBundle< Ve
tor > Class Template Referen
eThe CurveBundle (p. 102) 
lass for storing and manipulating biar
 
urves in R3.#in
lude <in
lude/CurveBundle.h>Inheritan
e diagram for CurveBundle< Ve
tor >::
CurveBundle< Vector >

PKFmanip

Publi
 Member Fun
tions� int 
urves () 
onst� int nodes () 
onst� void link ()� void unlink ()� void newCurve (Curve< Ve
tor > &
)� void newCurve (istream &in)� void newCurve (Curve< Ve
tor > ∗
)� Curve< Ve
tor > & operator[ ℄ (int 
)� CurveBundle ()� CurveBundle (
onst 
har ∗�lename)� CurveBundle (
onst CurveBundle &
b)� CurveBundle & operator= (
onst CurveBundle &
b)� ∼CurveBundle ()� void make (�oat f)� void makeMidpointRule ()� void resample (int NewNoNodes)� void 
hangeDire
tion ()� void normalize ()� �oat length ()� �oat thi
kness ()� �oat thi
kness_fast ()� CurveBundle & operator+= (
onst Ve
tor &ve
)� CurveBundle & operator-= (
onst Ve
tor &ve
)� void 
enter ()� Ve
tor getCenter ()� CurveBundle & s
ale (�oat s)� CurveBundle & rotate (Matrix3 &m)� int readPKF (
onst 
har ∗in�le)� int readPKF (istream &in)� int writePKF (
onst 
har ∗out�le)� int writePKF (ostream &out)� int readXYZ (
onst 
har ∗in�le)� int readData (
onst 
har ∗in�le, 
onst 
har ∗delimiter=" ")� int writeData (
onst 
har ∗out�le, 
onst 
har ∗delimiter=" ", int tangents_�ag=0)Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.7 CurveBundle< Ve
tor > Class Template Referen
e 103� int readVECT (
onst 
har ∗in�le)� int writeVECT (
onst 
har ∗out�le)� void 
omputeTangents ()� void polygonalToAr
s ()� void ar
sToPolygonal ()9.7.1 Detailed Des
riptiontemplate<
lass Ve
tor> 
lass CurveBundle< Ve
tor >The CurveBundle (p. 102) 
lass for storing and manipulating biar
 
urves in R3.This 
lass is used to store and manipulate a set of 
urves. This data 
an be interpolated to abiar
 
urve. The 
lass is for open and 
losed 
urves, but this must be spe
i�ed (how to do that isexplained later in this text).#in
lude "../in
lude/CurveBundle.h"int main() {int N = 100;CurveBundle<Ve
tor3> borromean;Curve<Ve
tor3> 
[3℄;... 
onstru
t 
urves (see obje
ts/borromean.
pp) ...for (int i=0;i<3;i++)borromean.newCurve(
[i℄);return 0;}See also:Curve (p. 76),Biar
 (p. 61)9.7.2 Constru
tor & Destru
tor Do
umentation9.7.2.1 template<
lass Ve
tor> CurveBundle< Ve
tor >::CurveBundle () [inline℄Constru
ts an empty 
urve and sets the header to "No name","","",""9.7.2.2 template<
lass Ve
tor> CurveBundle< Ve
tor >::CurveBundle (
onst 
har
∗ �lename) [inline℄Constru
ts a CurveBundle (p. 102) obje
t from a portable knot format data �le (PKF �le).See also:readPKF() (p. 108).Referen
es CurveBundle< Ve
tor >::readPKF().Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



104 Class Do
umentation9.7.2.3 template<
lass Ve
tor> CurveBundle< Ve
tor >::CurveBundle (
onstCurveBundle< Ve
tor > & 
b) [inline℄Copy 
onstru
tor.See also:operator=9.7.2.4 template<
lass Ve
tor> CurveBundle< Ve
tor >::∼CurveBundle ()[inline℄Destru
tor.9.7.3 Member Fun
tion Do
umentation9.7.3.1 template<
lass Ve
tor> int CurveBundle< Ve
tor >::
urves () 
onst[inline℄Returns the number of 
urves 
urrently stored in the bundle.Referen
ed by CurveBundle< Ve
tor >::ar
sToPolygonal(), CurveBundle< Ve
tor
>::
hangeDire
tion(), CurveBundle< Ve
tor >::
omputeTangents(), CurveBundle< Ve
tor
>::getCenter(), CurveBundle< Ve
tor >::length(), CurveBundle< Ve
tor >::link(), CurveInter-fa
e::load(), CurveBundle< Ve
tor >::make(), CurveBundle< Ve
tor >::makeMidpointRule(),CurveBundle< Ve
tor >::nodes(), CurveBundle< Ve
tor >::normalize(), CurveBundle<Ve
tor >::operator+=(), CurveBundle< Ve
tor >::operator-=(), CurveBundle< Ve
-tor >::operator=(), CurveBundle< Ve
tor >::polygonalToAr
s(), CurveBundle< Ve
tor
>::resample(), CurveBundle<Ve
tor>::rotate(), CurveBundle<Ve
tor>::s
ale(), CurveBundle<Ve
tor >::thi
kness_fast(), TubeBundle< Ve
tor >::TubeBundle(), CurveBundle< Ve
tor
>::unlink(), CurveBundle< Ve
tor >::writeData(), CurveBundle< Ve
tor >::writePKF(), andCurveBundle< Ve
tor >::writeVECT().9.7.3.2 template<
lass Ve
tor> int CurveBundle< Ve
tor >::nodes () 
onst[inline℄Returns the total number of nodes of the Bundle (i.e. the sum of the number of nodes of ea
h
urve)Referen
es CurveBundle< Ve
tor >::
urves().Referen
ed by CurveBundle< Ve
tor >::writeVECT().9.7.3.3 template<
lass Ve
tor> void CurveBundle< Ve
tor >::link () [inline℄This is the way to 
lose all the 
urves at on
e.See also:unlink() (p. 105), Curve::link() (p. 85), Curve::unlink() (p. 85)Referen
es CurveBundle< Ve
tor >::
urves().Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.7 CurveBundle< Ve
tor > Class Template Referen
e 1059.7.3.4 template<
lass Ve
tor> void CurveBundle< Ve
tor >::unlink () [inline℄Opens all 
urves in bundle.See also:link() (p. 104), Curve::link() (p. 85), Curve::unlink() (p. 85)Referen
es CurveBundle< Ve
tor >::
urves().9.7.3.5 template<
lass Ve
tor> void CurveBundle< Ve
tor >::newCurve (Curve<Ve
tor > & 
) [inline℄Add a new 
urve 
 to the bundle.Referen
ed by CurveBundle< Ve
tor >::newCurve(), CurveBundle< Ve
tor >::readData(),CurveBundle< Ve
tor >::readPKF(), CurveBundle< Ve
tor >::readVECT(), and CurveBundle<Ve
tor >::readXYZ().9.7.3.6 template<
lass Ve
tor> void CurveBundle< Ve
tor >::newCurve (istream& in) [inline℄Read a new 
urve from the stream in and add it to the bundle.Referen
es CurveBundle< Ve
tor >::newCurve().9.7.3.7 template<
lass Ve
tor> void CurveBundle< Ve
tor >::newCurve (Curve<Ve
tor > ∗ 
) [inline℄Takes an already valid 
urve obje
t pointer and adds this as a 
omponent to the 
urrent BundleReferen
es CurveBundle< Ve
tor >::newCurve().9.7.3.8 ℄template<
lass Ve
tor> Curve< Ve
tor > & CurveBundle< Ve
tor >::operator[ ℄ (int 
)[inline℄Return a referen
e to the 
urve number 
.9.7.3.9 template<
lass Ve
tor> CurveBundle< Ve
tor > & CurveBundle< Ve
tor
>::operator= (
onst CurveBundle< Ve
tor > & 
b) [inline℄Assign operator. Copies the header stru
ture from 
. Copies all the 
urves in this bundle (i.e. allthe point/tangent data and 
loses the 
urve if ne
essary).Referen
es CurveBundle< Ve
tor >::bundle, and CurveBundle< Ve
tor >::
urves().9.7.3.10 template<
lass Ve
tor> void CurveBundle< Ve
tor >::make (�oat f)[inline℄Interpolate the 
urves in the bundle with biar
s. This fun
tion uses the same Γ value for all 
urves!Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



106 Class Do
umentationSee also:Curve::make() (p. 86), makeMidpointRule() (p. 106)Referen
es CurveBundle< Ve
tor >::
urves().9.7.3.11 template<
lass Ve
tor> void CurveBundle< Ve
tor >::makeMidpointRule() [inline℄Interpolate all the 
urves in the bundle with the midpoint mat
hing rule.See also:Curve::make() (p. 86), make() (p. 105)Referen
es CurveBundle< Ve
tor >::
urves().9.7.3.12 template<
lass Ve
tor> void CurveBundle< Ve
tor >::resample (intNewNoNodes) [inline℄This fun
tion resamples all 
urves in the bundle with NewNoNodes nodes.resample() (p. 106) 
an only be done if we have an interpolated set of 
urves!See also:re�ne(),make() (p. 105).Referen
es CurveBundle< Ve
tor >::
urves().9.7.3.13 template<
lass Ve
tor> void CurveBundle< Ve
tor >::
hangeDire
tion ()[inline℄Change the orientation of all the 
urves in the bundle. This means �ipping the tangents andreordering the points.Referen
es CurveBundle< Ve
tor >::
urves().9.7.3.14 template<
lass Ve
tor> void CurveBundle< Ve
tor >::normalize ()[inline℄Normalize the length of the sum of 
urve lengths! This means that for 10 
urves with length 1 inthe bundle, the length will be 1/10 after normalisation!An interpolated 
urve is ne
essary to 
ompute the length of it.See also:s
ale() (p. 108), Curve::normalize() (p. 97), Curve::s
ale() (p. 97)Referen
es CurveBundle< Ve
tor >::
urves(), CurveBundle< Ve
tor >::length(), andCurveBundle< Ve
tor >::s
ale(). Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.7 CurveBundle< Ve
tor > Class Template Referen
e 1079.7.3.15 template<
lass Ve
tor> �oat CurveBundle< Ve
tor >::length () [inline℄Returns the total length of the bundle. This is the sum of the ar
-length of all the stored 
urves.Referen
es CurveBundle< Ve
tor >::
urves().Referen
ed by CurveBundle< Ve
tor >::normalize().9.7.3.16 template<
lass Ve
tor> �oat CurveBundle< Ve
tor >::thi
kness ()[inline℄Returns the thi
kness (biggest possible tube radius without self-interse
tion) of the 
urve bundle9.7.3.17 template<
lass Ve
tor> �oat CurveBundle< Ve
tor >::thi
kness_fast ()[inline℄Returns the "fast" thi
kness (pt radii only) of the 
urve bundle.Referen
es CurveBundle< Ve
tor >::
urves().9.7.3.18 template<
lass Ve
tor> CurveBundle< Ve
tor > & CurveBundle< Ve
tor
>::operator+= (
onst Ve
tor & v) [inline℄Translates all the 
urves by v .Redo the interpolation after this operation if the initial 
urve was biar
 interpolated, sin
e themat
hing points and bezier points are no longer 
orre
t.See also:
enter() (p. 107), operator-=() (p. 107)Referen
es CurveBundle< Ve
tor >::
urves().9.7.3.19 template<
lass Ve
tor> CurveBundle< Ve
tor > & CurveBundle< Ve
tor
>::operator-= (
onst Ve
tor & v) [inline℄Translate all the 
urves by -v .Redo the interpolation after this operation if the initial 
urve was biar
 interpolated, sin
e themat
hing points and bezier points are no longer 
orre
t.See also:operator+=() (p. 107)Referen
es CurveBundle< Ve
tor >::
urves().9.7.3.20 template<
lass Ve
tor> void CurveBundle< Ve
tor >::
enter () [inline℄This fun
tion shifts the 
enter of mass of the bundle to <0,0,0>. This is di�erent from : 
enteringea
h parti
ular the 
urve in the bundle to <0,0,0>!!!Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



108 Class Do
umentationSee also:getCenter() (p. 108)Referen
es CurveBundle< Ve
tor >::getCenter().9.7.3.21 template<
lass Ve
tor> Ve
tor CurveBundle< Ve
tor >::getCenter ()[inline℄Returns the bundles's 
enter of mass.See also:
enter() (p. 107)Referen
es CurveBundle< Ve
tor >::
urves().Referen
ed by CurveBundle< Ve
tor >::
enter().9.7.3.22 template<
lass Ve
tor> CurveBundle< Ve
tor > & CurveBundle< Ve
tor
>::s
ale (�oat s) [inline℄S
ales the length of the 
urves by s . The 
urves need not to be interpolated, sin
e only the datapoints are 
hanged. Returns a referen
e to itself.See also:normalize() (p. 106)Referen
es CurveBundle< Ve
tor >::
urves().Referen
ed by CurveBundle< Ve
tor >::normalize().9.7.3.23 template<
lass Ve
tor> CurveBundle< Ve
tor > & CurveBundle< Ve
tor
>::rotate (Matrix3 & m) [inline℄Applies the rotation spe
i�ed by a rotation matrix m to ea
h 
urve in the bundle. No 
he
k isdone for m, the user must know what matrix he wants to apply.This is not the standart 4x4 transformation matrix approa
h known from homogeneous 
oordinatesstu�.Referen
es CurveBundle< Ve
tor >::
urves().9.7.3.24 template<
lass Ve
tor> int CurveBundle< Ve
tor >::readPKF (
onst 
har
∗ in�le) [inline℄Read data from a PKF �le in�le. More details are in the 
lass Curve (p. 76) do
umentation.This 
lass 
an store more than 1 
urve!Returns 1 if all went well, zero otherwise.See also:writePKF() (p. 109),Curve::readPKF() (p. 97),Curve::writePKF() (p. 98)Referen
ed by CurveBundle< Ve
tor >::CurveBundle().Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.7 CurveBundle< Ve
tor > Class Template Referen
e 1099.7.3.25 template<
lass Ve
tor> int CurveBundle< Ve
tor >::readPKF (istream &in) [inline℄Read the 
urves from a stream in. More details about the PKF data format are given in theCurve (p. 76) 
lass do
umentation.See also:writePKF() (p. 109),Curve::readPKF() (p. 97)Referen
es CurveBundle< Ve
tor >::newCurve(), and PKFmanip::readHeader().9.7.3.26 template<
lass Ve
tor> int CurveBundle< Ve
tor >::writePKF (
onst
har ∗ out�le) [inline℄Writes the 
urrent 
urves to a PKF �le out�le. This goes through all 
omponents and writes themto the �le.Returns 1 if all went well, zero otherwise.See also:readPKF() (p. 108)Referen
ed by CurveBundle< Ve
tor >::writePKF().9.7.3.27 template<
lass Ve
tor> int CurveBundle< Ve
tor >::writePKF (ostream& out) [inline℄Writes the 
urrent CurveBundle (p. 102) instan
e to the stream out . (I.e. header, number of
urves and the 
urve data).See also:readPKF() (p. 108)Referen
es CurveBundle< Ve
tor >::
urves(), PKFmanip::writeHeader(), and CurveBundle< Ve
-tor >::writePKF().9.7.3.28 template<
lass Ve
tor> int CurveBundle< Ve
tor >::readXYZ (
onst 
har
∗ in�le) [inline℄Read data from a XYZ �le in�le. More details are in the 
lass Curve (p. 76) do
umentation.This 
lass 
an store more than 1 
urve!Returns 1 if all went well, zero otherwise.See also:writePKF() (p. 109),Curve::readPKF() (p. 97),Curve::writePKF() (p. 98)Referen
es CurveBundle< Ve
tor >::newCurve(), and Curve< Ve
tor >::readXYZ().Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



110 Class Do
umentation9.7.3.29 template<
lass Ve
tor> int CurveBundle< Ve
tor >::readData (
onst
har ∗ in�le, 
onst 
har ∗ delimiter = " ") [inline℄This fun
tion reads the 
urve data from a �le in�le. The �le stru
ture is a list of x,y,z 
oordinates.The default for the delimiter is " ", but 
an be 
hanged with the se
ond argument of the fun
tion.The �rst line gives the number of nodes in the following format {nodes (p. 104)}. Then the
oordinates are read in. The delimiter argument is any string that separates the 
oordinate valuesfrom ea
h other, the default value is a spa
e ' ' delimiter.Returns 1 if all went well, zero otherwise.See also:
omputeTangents() (p. 111),polygonalToAr
s() (p. 111),ar
sToPolygonal() (p. 111)TODO : not ready, 
hange DOC!!!Referen
es CurveBundle< Ve
tor >::newCurve(), and Curve< Ve
tor >::readData().9.7.3.30 template<
lass Ve
tor> int CurveBundle< Ve
tor >::writeData (
onst
har ∗ out�le, 
onst 
har ∗ delimiter = " ", int tangents_�ag = 0)[inline℄Writes the 
urve to a data �le. First line is the number of points and then follows a list of x,y,z
oordinates. If the tangents_�ag is set to 1, the tangents of the points are also dropped (Defaultis 0).See also:readData() (p. 110) TODO : not ready, 
hange do
!!! TODO : not ready!!!Referen
es CurveBundle< Ve
tor >::
urves().9.7.3.31 template<
lass Ve
tor> int CurveBundle< Ve
tor >::readVECT (
onst
har ∗ in�le) [inline℄Read a �le in VECT format. Infos about the format athttp://www.geomview.org/do
s/html/geomview_42.htmlReturns 1 if all went well, zero otherwise. Does not support the whole VECT spe
.See also:
omputeTangents() (p. 111),polygonalToAr
s() (p. 111),ar
sToPolygonal()(p. 111),writeVECT() (p. 110)Referen
es Curve< Ve
tor >::append(), Curve< Ve
tor >::
omputeTangents(), Curve< Ve
tor
>::�ush_all(), Curve< Ve
tor >::link(), and CurveBundle< Ve
tor >::newCurve().Referen
ed by CurveInterfa
e::load().9.7.3.32 template<
lass Ve
tor> int CurveBundle< Ve
tor >::writeVECT (
onst
har ∗ out�le) [inline℄Not implemented Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.7 CurveBundle< Ve
tor > Class Template Referen
e 111Referen
es CurveBundle< Ve
tor >::
urves(), and CurveBundle< Ve
tor >::nodes().9.7.3.33 template<
lass Ve
tor> void CurveBundle< Ve
tor >::
omputeTangents() [inline℄Comptes the tangents on ea
h 
urve in the bundle.See also:Curve::
omputeTangents() (p. 93)Referen
es CurveBundle< Ve
tor >::
urves().Referen
ed by CurveInterfa
e::load().9.7.3.34 template<
lass Ve
tor> void CurveBundle< Ve
tor >::polygonalToAr
s ()[inline℄This fun
tion 
onverts all polygonal 
urves into 
urves made of ar
s of 
ir
les.See also:ar
sTolPolygonal(), Curve::polygonalToAr
s() (p. 93)Referen
es CurveBundle< Ve
tor >::
urves().9.7.3.35 template<
lass Ve
tor> void CurveBundle< Ve
tor >::ar
sToPolygonal ()[inline℄This fun
tion 
onverts all the biar
 
urves into polygonal 
urves.See also:polygonalToAr
s() (p. 111),Curve::ar
sToPolygonal (p. 93)Referen
es CurveBundle< Ve
tor >::
urves().The do
umentation for this 
lass was generated from the following �les:� in
lude/CurveBundle.h� lib/CurveBundle.
pp

Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



112 Class Do
umentation9.8 CurveInfo Stru
t Referen
eCurve (p. 76) information.#in
lude <utils.h>Publi
 Attributes� TubeBundle< Ve
tor3 > ∗ Knot� int N� int S� �oat R� �oat Tol� int Closed� QStringList �lenames� uint TEXTURES� QString texture_�le9.8.1 Detailed Des
riptionCurve (p. 76) information.Knot 
lass interfa
e for viewer, 
ontaining info shared among viewer, intera
tion 
allba
ks, guiroutines.The do
umentation for this stru
t was generated from the following �le:� inventor/utils.h
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9.9 CurveInterfa
e Class Referen
e 1139.9 CurveInterfa
e Class Referen
eInterfa
e between 
urve data and viewer.#in
lude <utils.h>Publi
 Slots� int save ()� int exportIV ()� int exportRIB ()� int exportPOV ()� void de
reaseTransparen
y ()� void in
reaseTransparen
y ()� void in
reaseRadius ()� void de
reaseRadius ()� void in
reaseSegments ()� void de
reaseSegments ()� void setNumberOfNodes (int N)� SoSeparator ∗ frame (int FRAME=0)Publi
 Member Fun
tions� void 
lear ()� void makeMesh ()� SoSeparator ∗ load ()� void dumpInfo ()� SoSeparator ∗ 
urveSeparator ()Publi
 Attributes� stru
t CurveInfo info� SoSeparator ∗∗ knot_node� SoKnot ∗∗ knot_shape� SoMaterialBinding ∗∗ material_bindings� SoMaterial ∗∗ materials� SoTexture2 ∗ knot_texture� SoSeparator ∗ graph_node� SoSeparator ∗ frame_node9.9.1 Detailed Des
riptionInterfa
e between 
urve data and viewer.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



114 Class Do
umentation9.9.2 Member Fun
tion Do
umentation9.9.2.1 void CurveInterfa
e::makeMesh () [inline℄Constru
t the meshes for all pkf 
urves 
urrently loaded. Close them if requested.Referen
es CurveInfo::Closed, CurveInfo::Knot, TubeBundle< Ve
tor >::makeMesh(), Curve-Info::N, CurveInfo::R, CurveInfo::S, CurveInfo::Tol, and TubeBundle< Ve
tor >::tubes().Referen
ed by load().9.9.2.2 SoSeparator∗ CurveInterfa
e::load () [inline℄Load a set of pkf 
urves. We expe
t the �lenames list in info to 
ontain the �les to be loaded.Referen
es CurveBundle< Ve
tor >::
omputeTangents(), CurveBundle< Ve
tor >::
urves(),CurveInfo::�lenames, CurveInfo::Knot, makeMesh(), CurveInfo::N, TubeBundle< Ve
tor
>::newTube(), TubeBundle< Ve
tor >::readPKF(), CurveBundle< Ve
tor >::readVECT(), andTubeBundle< Ve
tor >::readXYZ().The do
umentation for this 
lass was generated from the following �le:� inventor/utils.h
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9.10 FittingAnneal Class Referen
e 1159.10 FittingAnneal Class Referen
eFit a 
urve through given points.Inheritan
e diagram for FittingAnneal::
FittingAnneal

BasicAnneal

Publi
 Member Fun
tions� �oat interpolate (�oat s)� void dumpVe
tors ()� ostream & show_
on�g (ostream &out)� void log ()� FittingAnneal (
onst 
har ∗�lename, 
onst 
har ∗params="")� bool stop ()� void best_found ()� �oat energy ()Publi
 Attributes� string resume_from� int resample� int no_of_nodes� ve
tor< Ve
2 > orig� ve
tor< Ve
2 > nodes� ve
tor< Ve
2 > best_nodes9.10.1 Detailed Des
riptionFit a 
urve through given points.Here we try to �t a monotoni
 fun
tion through a given set of points with periodi
 boundary
onditions at both sides (x and y).9.10.2 Constru
tor & Destru
tor Do
umentation9.10.2.1 FittingAnneal::FittingAnneal (
onst 
har ∗ �lename, 
onst 
har ∗ params= "") [inline℄params - like Basi
Anneal (p. 55). Addionally �lename - 
urve to be �tted no_of_nodes -Number of points resume_from - File 
ontaining a previous run. resample - If we resume from a�le. Resample it with that num of points.Referen
es Basi
Anneal::std_init().Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



116 Class Do
umentation9.10.3 Member Fun
tion Do
umentation9.10.3.1 ostream& FittingAnneal::show_
on�g (ostream & out) [inline, virtual℄Show the 
on�guration parameters.Reimplemented from Basi
Anneal (p. 57).Referen
es Basi
Anneal::show_
on�g().9.10.3.2 void FittingAnneal::log () [inline, virtual℄Perfomr a logging a
tion (uses logline) but 
an be reimplemented in derived 
lasses.Reimplemented from Basi
Anneal (p. 58).Referen
es Basi
Anneal::logline().9.10.3.3 bool FittingAnneal::stop () [inline, virtual℄Returns true when annealing 
onsiders to have 
onverged.Reimplemented from Basi
Anneal (p. 57).9.10.3.4 void FittingAnneal::best_found () [inline, virtual℄This gets 
alled ea
h time anneal �nds a new best energy.Reimplemented from Basi
Anneal (p. 57).Referen
es Basi
Anneal::best_found(), and Basi
Anneal::update_minmax_step().9.10.3.5 �oat FittingAnneal::energy () [inline, virtual℄The energy is ∑N

i=1(yi − inter(f(xi)))
2, where y_i are the sample points, inter is a linear inter-polation of the �tted points we 
urrently have.Reimplemented from Basi
Anneal (p. 57).The do
umentation for this 
lass was generated from the following �le:� experimental/annealing/�t.
pp
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9.11 MainWindow Class Referen
e 1179.11 MainWindow Class Referen
eMain viewer 
lass.#in
lude <inventor/mainwindow.h>Publi
 Slots� void setFraming (int FRAME)� void plotWindow (int w)Signals� void 
hanged ()Publi
 Member Fun
tions� MainWindow (QWidget ∗parent=NULL, 
onst 
har ∗name=NULL, Sb-Bool embed=TRUE, SoQtFullViewer::BuildFlag �ag=BUILD_ALL, So-QtViewer::Type=BROWSER)� void swap_view ()� void emitChanged ()Publi
 Attributes� VIEW_MODE view_mode� ViewerInfo ∗ vi� CurveInterfa
e ∗ 
i� void(∗ gradient )(RGB ∗, �oat, �oat, �oat)� bool PRESSED� ve
tor< Biar
< Ve
tor3 > >::iterator pi
ked_biar
� SbPlaneProje
tor spp� SbVe
3f UpVe
tor� SbVe
3f LeftVe
tor� SbVe
3f delta� �oat Aspe
tratioX� �oat Aspe
tratioY� int EditTangent� QFileDialog ∗ �leDialog� PPPlotWindow ∗ pp_win� PTPlotWindow ∗ pt_win� TTPlotWindow ∗ tt_win� SoSeparator ∗ root� SoSeparator ∗ 
ir
les� SoSeparator ∗ intera
tion� SoSwit
h ∗ s
eneProte
ted Member Fun
tions� void 
loseEvent (QCloseEvent ∗event)Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



118 Class Do
umentation9.11.1 Detailed Des
riptionMain viewer 
lass.The main viewer 
ontains information about the 
urve obje
ts and the 
urrent s
ene. It inheritsSoQtExaminerViewer and add 
ustom menu and toolbars. Various plots 
an be generated andinventor s
ene �les ∗.iv 
an be loaded and in
luded into the s
ene as well.The do
umentation for this 
lass was generated from the following �les:� inventor/mainwindow.h� inventor/mainwindow.
pp
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9.12 Matrix3 Class Referen
e 1199.12 Matrix3 Class Referen
eThe Matrix3 (p. 119) 
lass is a 3x3 dimensional Matrix 
lass with �oating point entries.#in
lude <in
lude/Matrix3.h>Publi
 Member Fun
tions� Matrix3 ()� Matrix3 (
onst Ve
tor3 &v0, 
onst Ve
tor3 &v1, 
onst Ve
tor3 &v2)� Matrix3 (
onst �oat &x00, 
onst �oat &x01, 
onst �oat &x02, 
onst �oat &x10, 
onst �oat&x11, 
onst �oat &x12, 
onst �oat &x20, 
onst �oat &x21, 
onst �oat &x22)� Matrix3 & zero ()� Ve
tor3 & operator[ ℄ (int n)� 
onst Ve
tor3 & operator[ ℄ (int n) 
onst� void setOne (
onst int 
, 
onst Ve
tor3 &v)� void setOne (
onst int 
, 
onst �oat v1, 
onst �oat v2, 
onst �oat v3)� void setAll (
onst Ve
tor3 &v1, 
onst Ve
tor3 &v2, 
onst Ve
tor3 &v3)� void setAll (
onst Ve
tor3 ∗v)� Ve
tor3 getOne (
onst int 
)� void getAll (Ve
tor3 &v1, Ve
tor3 &v2, Ve
tor3 &v3)� Matrix3 & id ()� Matrix3 & transpose ()� �oat det ()� Matrix3 & inv ()� Matrix3 & outer (
onst Ve
tor3 &a, 
onst Ve
tor3 &b)� Matrix3 & ve
Cross (
onst Ve
tor3 &v)� Matrix3 & 
ay (
onst Ve
tor3 &v)� Matrix3 & rotAround (
onst Ve
tor3 &v, �oat angle)� Matrix3 operator∗ (
onst Matrix3 &m)� Ve
tor3 operator∗ (
onst Ve
tor3 &v)� Matrix3 operator+ (
onst Matrix3 &m) 
onst� Matrix3 operator- (
onst Matrix3 &m) 
onst� Matrix3 operator- () 
onst� Matrix3 & operator= (
onst Matrix3 &m)� Matrix3 & operator+= (
onst Matrix3 &m)� Matrix3 & operator-= (
onst Matrix3 &m)� Matrix3 & operator∗= (
onst �oat s)� Matrix3 & operator/= (
onst �oat s)� int operator== (
onst Matrix3 &m) 
onst� int operator!= (
onst Matrix3 &m) 
onst� void print (ostream &out) 
onstFriends� Matrix3 operator∗ (
onst Matrix3 &m, �oat d)� Matrix3 operator∗ (�oat d, 
onst Matrix3 &m)� Matrix3 operator/ (
onst Matrix3 &m, �oat d)� ostream & operator<< (ostream &out, 
onst Matrix3 &m)Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



120 Class Do
umentation9.12.1 Detailed Des
riptionThe Matrix3 (p. 119) 
lass is a 3x3 dimensional Matrix 
lass with �oating point entries.This 
lass provides storage for a 3x3 �oating point table, representing a matrix. It is possible to
ompute determinant, inverse, transpose and other standart matrix operations.A matrix is given by 3 Ve
tor3 (p. 158) 
olumn ve
tors v0, v1, v2 and has the form M =




v00 v10 v20

v01 v11 v21

v02 v12 v22



Caution : When a

essing a matrix element by M[i℄[j℄, i is the 
olumn index, and j the row index!In the linear algebra literature most of the time this 
onvention is the inverse. The stru
ture is
hosen like this su
h that a 
hange of basis from a 
oordinate system A to a 
oordinate system Bis given by the matrix M, 
omposed by the basis 
olumn ve
tors of the �nal 
oordinate system.9.12.2 Constru
tor & Destru
tor Do
umentation9.12.2.1 Matrix3::Matrix3 ()The default 
onstru
tor initializes all matrix elements to zero.Referen
es Ve
tor3::zero().Referen
ed by operator+(), and operator-().9.12.2.2 Matrix3::Matrix3 (
onst Ve
tor3 & v0, 
onst Ve
tor3 & v1, 
onstVe
tor3 & v2)Constru
ts a Matrix3 (p. 119) given three row ve
tors v0 , v1 and v2 .9.12.2.3 Matrix3::Matrix3 (
onst �oat & x00, 
onst �oat & x01, 
onst �oat &x02, 
onst �oat & x10, 
onst �oat & x11, 
onst �oat & x12, 
onst �oat& x20, 
onst �oat & x21, 
onst �oat & x22)Constru
ts a Matrix3 (p. 119) from 9 �oats. Given in row-�rst order.9.12.3 Member Fun
tion Do
umentation9.12.3.1 Matrix3 & Matrix3::zero ()Set all matrix elements to zero. Returns an instan
e to itself.Referen
es Ve
tor3::zero().Referen
ed by Curve< Ve
tor >::inertiaTensor().9.12.3.2 ℄Ve
tor3 & Matrix3::operator[ ℄ (int n) [inline℄Index operator. Returns one of the three matrix 
olumns as a Ve
tor3 (p. 158) instan
e.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.12 Matrix3 Class Referen
e 121See also:getOne() (p. 121), getAll() (p. 121), setOne() (p. 121), setAll() (p. 121).9.12.3.3 ℄
onst Ve
tor3 & Matrix3::operator[ ℄ (int n) 
onst [inline℄Index operator. Returns one of the three matrix 
olumns as a Ve
tor3 (p. 158) instan
e.See also:getOne() (p. 121), getAll() (p. 121), setOne() (p. 121), setAll() (p. 121).9.12.3.4 void Matrix3::setOne (
onst int 
, 
onst Ve
tor3 & v)Fill matrix 
olumn 
 with the 
omponents of the ve
tor v .9.12.3.5 void Matrix3::setOne (
onst int 
, 
onst �oat v1, 
onst �oat v2, 
onst�oat v3)Fill matrix 
olumn 
 from top to bottom with the values v1 to v3 .9.12.3.6 void Matrix3::setAll (
onst Ve
tor3 & v1, 
onst Ve
tor3 & v2, 
onstVe
tor3 & v3)Reset the matrix by 
olumns v1 to v3 .Referen
ed by id().9.12.3.7 void Matrix3::setAll (
onst Ve
tor3 ∗ v)Fill the matrix with the array of Ve
tor3 (p. 158) v .9.12.3.8 Ve
tor3 Matrix3::getOne (
onst int 
)Returns matrix 
olumn 
 as a Ve
tor3 (p. 158) instan
e.9.12.3.9 void Matrix3::getAll (Ve
tor3 & v1, Ve
tor3 & v2, Ve
tor3 & v3)Put the matrix 
olumns into the ve
tors v1 to v3 .9.12.3.10 Matrix3 & Matrix3::id ()Set the 
urrent matrix to the identity and return a referen
e to itself.Referen
es setAll().Referen
ed by 
ay(), and Curve< Ve
tor >::prin
ipalAxis().Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



122 Class Do
umentation9.12.3.11 Matrix3 & Matrix3::transpose ()Set the 
urrent matrix to its transpose and return a referen
e to itself.Columns be
ome rows and rows be
ome the 
olumns. I.e, the transpose of a matrix M = is
M t =





v00 v01 v02

v10 v11 v12

v20 v21 v22



9.12.3.12 �oat Matrix3::det ()Computes and returns the determinant of the Matrix3 (p. 119).Referen
ed by Matrix4::adjoint(), Matrix4::det(), and inv().9.12.3.13 Matrix3 & Matrix3::inv ()Sets the 
urrent matrix to its inverse and return a referen
e to itself.Given the matrix A, its inverse is the matrix B, satisfying the relation
A · B = id,where id is the identity matrix.If the matrix is hardly invertible, i.e. its determinant is 
lose to zero, then a warning is posted tothe error 
hannel and the matrix itself is not 
hanged.Referen
es det().9.12.3.14 Matrix3 & Matrix3::outer (
onst Ve
tor3 & a, 
onst Ve
tor3 & b)Computes the outer produ
t between a ve
tor a and a ve
tor b and stores the result in the 
urrentMatrix3 (p. 119) obje
t.Formally we have the produ
t between a 
olumn ve
tor a with a row ve
tor b.
M =





a0

a1

a2



 ·
(

b0 b1 b2

)Referen
ed by Ve
tor3::re�e
t().9.12.3.15 Matrix3 & Matrix3::ve
Cross (
onst Ve
tor3 & v)Constru
ts an skew-symmetri
 matrix from a ve
tor v of the form
M =





0 −v3 v2

v3 0 −v1

−v2 v1 0



Applied to a ve
tor, this matrix a
ts like a 
ross produ
t between v and some other ve
tor w .Therefore
M · w = v × wReferen
ed by 
ay(). Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.12 Matrix3 Class Referen
e 1239.12.3.16 Matrix3 & Matrix3::
ay (
onst Ve
tor3 & v)Constru
t a Cayleigh rotation matrix, de�ned byCay Rotation Matrix "Cay(v)", where v are the 
omponents of the rot axis and |v| is magnitudeof rotationReferen
es id(), Ve
tor3::norm2(), and ve
Cross().Referen
ed by Tube< Ve
tor >::makeMesh().9.12.3.17 Matrix3 & Matrix3::rotAround (
onst Ve
tor3 & v, �oat alpha)Sets the 
urrent matrix to a rotation matrix. Where the rotation is in the positive trigonometri
dire
tion about the axis v by an angle alpha.Referen
es Ve
tor3::normalize().9.12.3.18 Matrix3 Matrix3::operator∗ (
onst Matrix3 & m)Multiplies the 
urrent matrix on the right hand side bym and returns the result as a newMatrix3(p. 119) instan
e.9.12.3.19 Ve
tor3 Matrix3::operator∗ (
onst Ve
tor3 & v)Applies the 
urrent matrix on the left side of a 
olumn ve
tor v and returns a ve
tor with theresult.9.12.3.20 Matrix3 Matrix3::operator+ (
onst Matrix3 & m) 
onstMatrix summation. Returns a Matrix3 (p. 119) instan
e.Referen
es Matrix3().9.12.3.21 Matrix3 Matrix3::operator- (
onst Matrix3 & m) 
onstMatrix substra
tion. Returns a Matrix3 (p. 119) instan
e.Referen
es Matrix3().9.12.3.22 Matrix3 Matrix3::operator- () 
onstMatrix negation. Returns a Matrix3 (p. 119) instan
e where all the elements have now swit
hedtheir sign.Referen
es Matrix3().9.12.3.23 Matrix3 & Matrix3::operator= (
onst Matrix3 & m)Assign operator. Makes a 
opy of m. Returns an instan
e to itself.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



124 Class Do
umentation9.12.3.24 Matrix3 & Matrix3::operator+= (
onst Matrix3 & m)Adds the matrix m to the 
urrent one. Returns an instan
e to itself.9.12.3.25 Matrix3 & Matrix3::operator-= (
onst Matrix3 & m)Substra
ts the matrix m from the 
urrent one. Returns an instan
e to itself.9.12.3.26 Matrix3 & Matrix3::operator∗= (
onst �oat s)Multiplies all the elements of the 
urrent matrix by s and returns\ an instan
e to itself.9.12.3.27 Matrix3 & Matrix3::operator/= (
onst �oat s)Divides all the elements of the 
urrent matrix by s and returns\ an instan
e to itself.9.12.3.28 int Matrix3::operator== (
onst Matrix3 & m) 
onstCompare the 
urrent matrix to m. If all the elements are the same, the fun
tion return 1, 0otherwise.9.12.3.29 int Matrix3::operator!= (
onst Matrix3 & m) 
onstCompare the 
urrent matrix to m. Returns 1 if they are di�erent. 0 if they are the same.9.12.3.30 void Matrix3::print (ostream & out) 
onstPrints the 
omponents of this matrix in a formated way onto the stream out .9.12.4 Friends And Related Fun
tion Do
umentation9.12.4.1 Matrix3 operator∗ (
onst Matrix3 & m, �oat d) [friend℄Multiplies every element of the matrix m by a fa
tor of d . and returns aMatrix3 (p. 119) obje
t.9.12.4.2 Matrix3 operator∗ (�oat d, 
onst Matrix3 & m) [friend℄Multiplies every element of the matrix m by a fa
tor of d . and returns aMatrix3 (p. 119) obje
t.9.12.4.3 Matrix3 operator/ (
onst Matrix3 & m, �oat d) [friend℄Divides every element of the matrix m by d . and returns a Matrix3 (p. 119) obje
t.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.12 Matrix3 Class Referen
e 1259.12.4.4 ostream & Matrix3::operator<< (ostream & out, 
onst Matrix3 & m)[friend℄Overloaded left shift operator. Returns theMatrix3 (p. 119) m as an ostream obje
t that 
an bewritten to a �le or to standart output.See also:print() (p. 124)The do
umentation for this 
lass was generated from the following �les:� in
lude/Matrix3.h� lib/Matrix3.
pp
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126 Class Do
umentation9.13 Matrix4 Class Referen
eThe Matrix4 (p. 126) 
lass is a 4x4 dimensional Matrix 
lass with �oating point entries.#in
lude <in
lude/Matrix4.h>Publi
 Member Fun
tions� Matrix4 ()� Matrix4 (
onst Ve
tor4 &v0, 
onst Ve
tor4 &v1, 
onst Ve
tor4 &v2, 
onst Ve
tor4&v3)� Matrix4 & zero ()� Ve
tor4 & operator[ ℄ (int n)� 
onst Ve
tor4 & operator[ ℄ (int n) 
onst� void setOne (
onst int 
, 
onst Ve
tor4 &v)� void setOne (
onst int 
, 
onst �oat v1, 
onst �oat v2, 
onst �oat v3, 
onst �oat v4)� void setAll (
onst Ve
tor4 &v1, 
onst Ve
tor4 &v2, 
onst Ve
tor4 &v3, 
onst Ve
tor4&v4)� void setAll (
onst Ve
tor4 ∗v)� Ve
tor4 getOne (
onst int 
)� void getAll (Ve
tor4 &v1, Ve
tor4 &v2, Ve
tor4 &v3, Ve
tor4 &v4)� Matrix4 & id ()� Matrix4 & transpose ()� Matrix3 sub (
onst int r, 
onst int 
)� �oat det ()� Matrix4 & inv ()� Matrix4 & adjoint ()� Matrix4 & outer (
onst Ve
tor4 &a, 
onst Ve
tor4 &b)� Matrix4 operator∗ (
onst Matrix4 &m)� Ve
tor4 operator∗ (
onst Ve
tor4 &v)� Matrix4 operator+ (
onst Matrix4 &m) 
onst� Matrix4 operator- (
onst Matrix4 &m) 
onst� Matrix4 operator- () 
onst� Matrix4 & operator= (
onst Matrix4 &m)� Matrix4 & operator+= (
onst Matrix4 &m)� Matrix4 & operator-= (
onst Matrix4 &m)� Matrix4 & operator∗= (
onst �oat s)� Matrix4 & operator/= (
onst �oat s)� int operator== (
onst Matrix4 &m) 
onst� int operator!= (
onst Matrix4 &m) 
onst� void print (ostream &out) 
onstFriends� Matrix4 operator∗ (
onst Matrix4 &m, �oat d)� Matrix4 operator∗ (�oat d, 
onst Matrix4 &m)� Matrix4 operator/ (
onst Matrix4 &m, �oat d)� ostream & operator<< (ostream &out, 
onst Matrix4 &m)Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.13 Matrix4 Class Referen
e 1279.13.1 Detailed Des
riptionThe Matrix4 (p. 126) 
lass is a 4x4 dimensional Matrix 
lass with �oating point entries.This 
lass provides storage for a 4x4 �oating point table, representing a matrix. It is possible to
ompute determinant, inverse, transpose and other matrix operations in 4-dimensions.A matrix is given by 4 Ve
tor4 (p. 165) 
olumn ve
tors v0, v1, v2, v3 and has the form M =








v00 v10 v20 v30

v01 v11 v21 v31

v02 v12 v22 v32

v03 v13 v23 v33







Caution : When a

essing a matrix element by M[i℄[j℄, i is the 
olumn index, and j the row index!In the linear algebra literature most of the time this 
onvention is the inverse. The stru
ture is
hosen like this su
h that a 
hange of basis from a 
oordinate system A to a 
oordinate system Bis given by the matrix M, 
omposed by the basis 
olumn ve
tors of the �nal 
oordinate system.See also:
lass Ve
tor4 (p. 165)9.13.2 Constru
tor & Destru
tor Do
umentation9.13.2.1 Matrix4::Matrix4 ()The default 
onstru
tor initializes all matrix elements to zero.Referen
es Ve
tor4::zero().Referen
ed by operator+(), and operator-().9.13.2.2 Matrix4::Matrix4 (
onst Ve
tor4 & v0, 
onst Ve
tor4 & v1, 
onstVe
tor4 & v2, 
onst Ve
tor4 & v3)Constru
ts a Matrix4 (p. 126) given three row ve
tors v0 , v1 , v2 and v3 .9.13.3 Member Fun
tion Do
umentation9.13.3.1 Matrix4 & Matrix4::zero ()Set all matrix elements to zero. Returns an instan
e to itself.Referen
es Ve
tor4::zero().9.13.3.2 ℄Ve
tor4 & Matrix4::operator[ ℄ (int n) [inline℄Index operator. Returns one of the three matrix 
olumns as a Ve
tor4 (p. 165) instan
e.See also:getOne() (p. 128), getAll() (p. 128), setOne() (p. 128), setAll() (p. 128).Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



128 Class Do
umentation9.13.3.3 ℄
onst Ve
tor4 & Matrix4::operator[ ℄ (int n) 
onst [inline℄Index operator. Returns one of the three matrix 
olumns as a Ve
tor4 (p. 165) instan
e.See also:getOne() (p. 128), getAll() (p. 128), setOne() (p. 128), setAll() (p. 128).9.13.3.4 void Matrix4::setOne (
onst int 
, 
onst Ve
tor4 & v)Fill matrix 
olumn 
 with the 
omponents of the ve
tor v .9.13.3.5 void Matrix4::setOne (
onst int 
, 
onst �oat v1, 
onst �oat v2, 
onst�oat v3, 
onst �oat v4)Fill matrix 
olumn 
 from top to bottom with the values v1 to v4 .9.13.3.6 void Matrix4::setAll (
onst Ve
tor4 & v1, 
onst Ve
tor4 & v2, 
onstVe
tor4 & v3, 
onst Ve
tor4 & v4)Reset the matrix by 
olumns v1 to v4 .Referen
ed by id().9.13.3.7 void Matrix4::setAll (
onst Ve
tor4 ∗ v)Fill the matrix with the array of Ve
tor4 (p. 165) v .9.13.3.8 Ve
tor4 Matrix4::getOne (
onst int 
)Returns matrix 
olumn 
 as a Ve
tor4 (p. 165) instan
e.9.13.3.9 void Matrix4::getAll (Ve
tor4 & v1, Ve
tor4 & v2, Ve
tor4 & v3,Ve
tor4 & v4)Put the matrix 
olumns into the ve
tors v1 to v4 .9.13.3.10 Matrix4 & Matrix4::id ()Set the 
urrent matrix to the identity and return a referen
e to itself.Referen
es setAll().9.13.3.11 Matrix4 & Matrix4::transpose ()Set the 
urrent matrix to its transpose and return a referen
e to itself.Columns be
ome rows and rows be
ome the 
olumns. I.e, the transpose of a matrix M = isGenerated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.13 Matrix4 Class Referen
e 129
M t =









v00 v01 v02 v03

v10 v11 v12 v13

v20 v21 v22 v23

v30 v31 v32 v33







9.13.3.12 Matrix3 Matrix4::sub (
onst int r, 
onst int 
)Returns aMatrix3 (p. 119) obje
t that is the 
urrentMatrix4 (p. 126) without line r and 
olumn
. Let's take as an example a matrix M. A 
all to M.sub(2,1), where the �rst argument is the line3 and the se
ond one the 
olumn 2 (sin
e we start 
ounting at 0), yields the following Matrix3(p. 119) :
M4x4 =





v00 v10 v20 v30

v01 v11 v21 v31

v03 v13 v23 v33

v02 v12 v22 v32



 ⇒ M3x3 =





v00 v20 v30

v01 v21 v31

v03 v23 v33



Referen
ed by adjoint(), and det().9.13.3.13 �oat Matrix4::det ()Computes and returns the determinant of the Matrix4 (p. 126).See also:sub() (p. 129),inv() (p. 129),adjoint() (p. 129)Referen
es Matrix3::det(), and sub().Referen
ed by inv().9.13.3.14 Matrix4 & Matrix4::inv ()Sets the 
urrent matrix to its inverse and return a referen
e to itself.Given the matrix A, its inverse is the matrix B, satisfying the relation
A · B = id,where id is the identity matrix.If the matrix is hardly invertible, i.e. its determinant is 
lose to zero, then a warning is posted tothe error 
hannel and the matrix itself is not 
hanged.See also:adjoint() (p. 129),sub() (p. 129),det() (p. 129),Matrix3::inv() (p. 122)Referen
es adjoint(), and det().9.13.3.15 Matrix4 & Matrix4::adjoint ()Computes the adjoint matrix A. Repla
es the 
urrently stored matrix by A and returns a referen
eto it.The transposition of the 
ofa
tor matrix is the adjoint matrix. A 
ofa
tor is given by :Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



130 Class Do
umentation
cofij = (−1)i+jdet Mij ,where Mij is the matrix obtained by erasing line i and 
olumn j.See also:inv() (p. 129), det() (p. 129), sub() (p. 129)Referen
es Matrix3::det(), and sub().Referen
ed by inv().9.13.3.16 Matrix4 & Matrix4::outer (
onst Ve
tor4 & a, 
onst Ve
tor4 & b)Computes the outer produ
t between a ve
tor a and a ve
tor b and stores the result in the 
urrentMatrix4 (p. 126) obje
t.Formally we have the produ
t between a 
olumn ve
tor a with a row ve
tor b.
M =









a0

a1

a2

a3









·
(

b0 b1 b2 b3

)Referen
ed by Ve
tor4::re�e
t().9.13.3.17 Matrix4 Matrix4::operator∗ (
onst Matrix4 & m)Multiplies the 
urrent matrix on the right hand side bym and returns the result as a newMatrix4(p. 126) instan
e.9.13.3.18 Ve
tor4 Matrix4::operator∗ (
onst Ve
tor4 & v)Applies the 
urrent matrix on the left side of a 
olumn ve
tor v and returns a ve
tor with theresult.9.13.3.19 Matrix4 Matrix4::operator+ (
onst Matrix4 & m) 
onstMatrix summation. Returns a Matrix4 (p. 126) instan
e.Referen
es Matrix4().9.13.3.20 Matrix4 Matrix4::operator- (
onst Matrix4 & m) 
onstMatrix substra
tion. Returns a Matrix4 (p. 126) instan
e.Referen
es Matrix4().9.13.3.21 Matrix4 Matrix4::operator- () 
onstMatrix negation. Returns a Matrix4 (p. 126) instan
e where all the elements have now swit
hedtheir sign.Referen
es Matrix4(). Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.13 Matrix4 Class Referen
e 1319.13.3.22 Matrix4 & Matrix4::operator= (
onst Matrix4 & m)Assign operator. Makes a 
opy of m. Returns an instan
e to itself.9.13.3.23 Matrix4 & Matrix4::operator+= (
onst Matrix4 & m)Adds the matrix m to the 
urrent one. Returns an instan
e to itself.9.13.3.24 Matrix4 & Matrix4::operator-= (
onst Matrix4 & m)Substra
ts the matrix m from the 
urrent one. Returns an instan
e to itself.9.13.3.25 Matrix4 & Matrix4::operator∗= (
onst �oat s)Multiplies all the elements of the 
urrent matrix by s and returns\ an instan
e to itself.9.13.3.26 Matrix4 & Matrix4::operator/= (
onst �oat s)Divides all the elements of the 
urrent matrix by s and returns\ an instan
e to itself.9.13.3.27 int Matrix4::operator== (
onst Matrix4 & m) 
onstCompare the 
urrent matrix to m. If all the elements are the same, the fun
tion return 1, 0otherwise.9.13.3.28 int Matrix4::operator!= (
onst Matrix4 & m) 
onstCompare the 
urrent matrix to m. Returns 1 if they are di�erent. 0 if they are the same.9.13.3.29 void Matrix4::print (ostream & out) 
onstPrints the 
omponents of this matrix in a formated way onto the stream out .9.13.4 Friends And Related Fun
tion Do
umentation9.13.4.1 Matrix4 operator∗ (
onst Matrix4 & m, �oat d) [friend℄Multiplies every element of the matrix m by a fa
tor of d . and returns aMatrix4 (p. 126) obje
t.9.13.4.2 Matrix4 operator∗ (�oat d, 
onst Matrix4 & m) [friend℄Multiplies every element of the matrix m by a fa
tor of d . and returns aMatrix4 (p. 126) obje
t.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



132 Class Do
umentation9.13.4.3 Matrix4 operator/ (
onst Matrix4 & m, �oat d) [friend℄Divides every element of the matrix m by d . and returns a Matrix4 (p. 126) obje
t.9.13.4.4 ostream & Matrix4::operator<< (ostream & out, 
onst Matrix4 & m)[friend℄Overloaded left shift operator. Returns theMatrix4 (p. 126) m as an ostream obje
t that 
an bewritten to a �le or to standart output.See also:print() (p. 131)The do
umentation for this 
lass was generated from the following �les:� in
lude/Matrix4.h� lib/Matrix4.
pp
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9.14 PKFmanip Class Referen
e 1339.14 PKFmanip Class Referen
eThe PKFmanip (p. 133) 
lass for storing and manipulating biar
 
urves.#in
lude <in
lude/PKFmanip.h>Inheritan
e diagram for PKFmanip::
PKFmanip

Curve< Vector > CurveBundle< Vector > TubeBundle< Vector >

Tube< Vector >Publi
 Member Fun
tions� PKFmanip ()� PKFmanip (
onst PKFmanip &h)� PKFmanip & operator= (
onst PKFmanip &h)� ∼PKFmanip ()� void header (
onst 
har ∗name="No name", 
onst 
har ∗eti
="", 
onst 
har ∗
ite="", 
onst
har ∗history="")� void setName (
onst 
har ∗name)� void setEti
 (
onst 
har ∗eti
)� void setCite (
onst 
har ∗
ite)� void setHistory (
onst 
har ∗history)� 
onst 
har ∗ getName () 
onst� 
onst 
har ∗ getEti
 () 
onst� 
onst 
har ∗ getCite () 
onst� 
onst 
har ∗ getHistory () 
onst� int readHeader (istream &in)� int writeHeader (ostream &out)Friends� ostream & operator<< (ostream &out, PKFmanip &
)9.14.1 Detailed Des
riptionThe PKFmanip (p. 133) 
lass for storing and manipulating biar
 
urves.9.14.2 Constru
tor & Destru
tor Do
umentation9.14.2.1 PKFmanip::PKFmanip ()Constru
ts an empty 
urve and sets the header to "No name","","",""Referen
es header().Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



134 Class Do
umentation9.14.2.2 PKFmanip::PKFmanip (
onst PKFmanip & h)Copy 
onstru
tor.See also:operator=9.14.2.3 PKFmanip::∼PKFmanip ()Delete the header string and destroy the PKFmanip (p. 133) instan
e.9.14.3 Member Fun
tion Do
umentation9.14.3.1 PKFmanip & PKFmanip::operator= (
onst PKFmanip & h)Assign operator. Copies the header strings from h.Referen
es getCite(), getEti
(), getHistory(), getName(), and header().9.14.3.2 void PKFmanip::header (
onst 
har ∗ name = "No name", 
onst 
har ∗ eti
= "", 
onst 
har ∗ 
ite = "", 
onst 
har ∗ history = "")Change the 
urrent header. name is the name of the 
urve. eti
 is 
itation of people at the originof this parti
ular 
urve. 
ite is the people to 
ite if this 
urve is used further. history , 
ommentsor other infos about the 
urve.Default values : "No name","","",""See also:setName() (p. 134),setEti
() (p. 134),setCite() (p. 135),setHistory() (p. 135)Referen
es setCite(), setEti
(), setHistory(), and setName().Referen
ed by Curve< Ve
tor >::operator+(), Curve< Ve
tor >::operator-(), operator=(), andPKFmanip().9.14.3.3 void PKFmanip::setName (
onst 
har ∗ name)Set the name of the 
urve.See also:setEti
() (p. 134),setCite() (p. 135),setHistory() (p. 135)Referen
ed by header().9.14.3.4 void PKFmanip::setEti
 (
onst 
har ∗ eti
)Set the eti
 string of the 
urve. Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.14 PKFmanip Class Referen
e 135See also:setName() (p. 134),setCite() (p. 135),setHistory() (p. 135)Referen
ed by header().9.14.3.5 void PKFmanip::setCite (
onst 
har ∗ 
ite)Set the 
ite string of the 
urve.See also:setName() (p. 134),setEti
() (p. 134),setHistory() (p. 135)Referen
ed by header().9.14.3.6 void PKFmanip::setHistory (
onst 
har ∗ history)Set the history string of the 
urve.See also:setName() (p. 134),setEti
() (p. 134),setCite() (p. 135)Referen
ed by header().9.14.3.7 
onst 
har ∗ PKFmanip::getName () 
onstReturns a pointer to the name of the 
urve.See also:getEti
() (p. 135),getCite() (p. 135),getHistory() (p. 136)Referen
ed by Curve< Ve
tor >::operator+(), Curve< Ve
tor >::operator-(), and operator=().9.14.3.8 
onst 
har ∗ PKFmanip::getEti
 () 
onstReturns a pointer to the eti
 string.See also:getName() (p. 135),getCite() (p. 135),getHistory() (p. 136)Referen
ed by Curve< Ve
tor >::operator+(), Curve< Ve
tor >::operator-(), and operator=().9.14.3.9 
onst 
har ∗ PKFmanip::getCite () 
onstReturns a pointer to the 
ite string.See also:getName() (p. 135),getEti
() (p. 135),getHistory() (p. 136)Referen
ed by Curve< Ve
tor >::operator+(), Curve< Ve
tor >::operator-(), and operator=().Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



136 Class Do
umentation9.14.3.10 
onst 
har ∗ PKFmanip::getHistory () 
onstReturns a pointer to the history string.See also:getName() (p. 135),getEti
() (p. 135),getCite() (p. 135)Referen
ed by Curve< Ve
tor >::operator+(), Curve< Ve
tor >::operator-(), and operator=().9.14.3.11 int PKFmanip::readHeader (istream & in)Read the PKF header from a stream obje
t in. Returns 1 if all is ok, 0 otherwise. More detailsabout the PKF format are given in 
lasses that inherit the PKFmanip (p. 133) 
lass. I.e. Curve(p. 76), CurveBundle (p. 102) ...See also:writeHeader() (p. 136)Referen
ed by TubeBundle< Ve
tor >::readPKF(), CurveBundle< Ve
tor >::readPKF(), andCurve< Ve
tor >::readPKF().9.14.3.12 int PKFmanip::writeHeader (ostream & out)Writes the PKF header to an ostream obje
t out . Returns 1 if all went well, zero otherwise.See also:readPKF()Referen
ed by CurveBundle< Ve
tor >::writePKF(), and Curve< Ve
tor >::writePKF().9.14.4 Friends And Related Fun
tion Do
umentation9.14.4.1 ostream & PKFmanip::operator<< (ostream & out, PKFmanip & 
)[friend℄Overloaded left shift operator. Writes the 
urrent PKFmanip (p. 133) obje
t 
 to the os-tream obje
t out . If there is an interpolated 
urve, this fun
tion prints point/tangent,mat
hingpoint/tangent of all the biar
s of the 
urve. For non valid biar
s only the point/tangent data iswritten to the stream.The do
umentation for this 
lass was generated from the following �les:� in
lude/PKFmanip.h� lib/PKFmanip.
pp
Generated on Mon Feb 8 17:34:06 2010 for libbiar
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9.15 SampleAnneal Class Referen
e 1379.15 SampleAnneal Class Referen
eExample how to use BaseAnneal.Inheritan
e diagram for SampleAnneal::
SampleAnneal

BasicAnneal

Publi
 Member Fun
tions� SampleAnneal (
onst 
har ∗params="")� bool stop ()� void best_found ()� �oat energy ()Publi
 Attributes� int no_of_nodes� int N� ve
tor< �oat > nodes� ve
tor< �oat > best_nodes9.15.1 Detailed Des
riptionExample how to use BaseAnneal.An example annealing 
lass that inherits Basi
Anneal (p. 55). For N points $fx_i$f in 2D, wewant to minimize the energy E =
∑N

i,j=1(2 − dist(xi, xj))
2, where dist is the eu
lidean distan
ebetween two points.9.15.2 Constru
tor & Destru
tor Do
umentation9.15.2.1 SampleAnneal::SampleAnneal (
onst 
har ∗ params = "") [inline℄params - like Basi
Anneal (p. 55). Addionally N - Number of pointsReferen
es Basi
Anneal::std_init().9.15.3 Member Fun
tion Do
umentation9.15.3.1 bool SampleAnneal::stop () [inline, virtual℄Stop 
riterion.Reimplemented from Basi
Anneal (p. 57).Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



138 Class Do
umentation9.15.3.2 void SampleAnneal::best_found () [inline, virtual℄This is 
alled when a smaller Energy is found. Writes 
urrent 
oordinates to �le best_�lename.Reimplemented from Basi
Anneal (p. 57).Referen
es Basi
Anneal::best_found().9.15.3.3 �oat SampleAnneal::energy () [inline, virtual℄The energy for this problem. We want the eu
lidean distan
e (dist) between N points to be 2!Whi
h means that the energy is E =
∑N

i,j=1(2 − dist(xi, xj))
2.Reimplemented from Basi
Anneal (p. 57).The do
umentation for this 
lass was generated from the following �le:� experimental/annealing/my_anneal.
pp
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9.16 SimpleFloatMove Class Referen
e 1399.16 SimpleFloatMove Class Referen
eChange a single �oat value.Inheritan
e diagram for SimpleFloatMove::
SimpleFloatMove

BasicMove

Publi
 Member Fun
tions� SimpleFloatMove (�oat ∗node, �oat step_size=1e-6, �oat STEP_CHANGE=0.01)� virtual ∼SimpleFloatMove ()� void move ()� void reje
t ()� void a

ept ()Publi
 Attributes� �oat ∗ node� �oat old_value9.16.1 Detailed Des
riptionChange a single �oat value.Change the �oat entry of anneal.nodes[addr℄ by a random number within (-step_size, +step_size).9.16.2 Constru
tor & Destru
tor Do
umentation9.16.2.1 SimpleFloatMove::SimpleFloatMove (�oat ∗ node, �oat step_size = 1e-6,�oat STEP_CHANGE = 0.01) [inline℄node - address of the node in anneal.9.16.2.2 virtual SimpleFloatMove::∼SimpleFloatMove () [inline, virtual℄Virtual destru
tor9.16.3 Member Fun
tion Do
umentation9.16.3.1 void SimpleFloatMove::move () [inline, virtual℄Perform a simple move. Change the value of a node.Reimplemented from Basi
Move (p. 59).Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



140 Class Do
umentation9.16.3.2 void SimpleFloatMove::reje
t () [inline, virtual℄Reje
t a move and reset to old value.Reimplemented from Basi
Move (p. 60).Referen
es Basi
Move::reje
t().9.16.3.3 void SimpleFloatMove::a

ept () [inline, virtual℄A

ept move and ba
kup new value.Reimplemented from Basi
Move (p. 60).Referen
es Basi
Move::a

ept().The do
umentation for this 
lass was generated from the following �le:� experimental/annealing/my_anneal.
pp
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9.17 SoKnot Class Referen
e 1419.17 SoKnot Class Referen
eThe SoKnot (p. 141) 
lass is for rendering tubular 
urves in the Coin/OpenInventor graphi
slibrary.#in
lude <SoKnot.h>Publi
 Member Fun
tions� SoKnot (void)� void setKnot (Tube< Ve
tor3 > ∗t, 
onst �oat Tol)� void updateMesh (
onst �oat Tol)� Tube< Ve
tor3 > ∗ getKnot ()� void reset ()� virtual void GLRender (SoGLRenderA
tion ∗a
tion)� virtual void getPrimitiveCount (SoGetPrimitiveCountA
tion ∗a
tion)Stati
 Publi
 Member Fun
tions� stati
 void initClass (void)Publi
 Attributes� SoSFFloat radius� SoSFInt32 nodes� SoSFInt32 segmentsProte
ted Member Fun
tions� virtual ∼SoKnot ()� virtual void generatePrimitives (SoA
tion ∗a
tion)� virtual void 
omputeBBox (SoA
tion ∗a
tion, SbBox3f &box, SbVe
3f &
enter)9.17.1 Detailed Des
riptionThe SoKnot (p. 141) 
lass is for rendering tubular 
urves in the Coin/OpenInventor graphi
slibrary.For details about the Coin3D API and some more pre
ise explanations about the stru
ture of Coinseehttp://www.
oin3d.org/do
/The SoKnot (p. 141) 
lass is a ready made node for a Coin3D/OpenInventor program that gen-erates a tubular shape and 
an then be inserted in a s
enegraph. The shape is rendered with the
urrent material. The paramters for rendering a knot are the radius, the number of nodes on the
enterline and the number of segments on the 
ross-se
tion.put example how to use this ...Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



142 Class Do
umentation9.17.2 Constru
tor & Destru
tor Do
umentation9.17.2.1 SoKnot::SoKnot (void)Constru
tor.Referen
es nodes, radius, and segments.9.17.2.2 SoKnot::∼SoKnot () [prote
ted, virtual℄Destru
tor.9.17.3 Member Fun
tion Do
umentation9.17.3.1 void SoKnot::initClass (void) [stati
℄Stati
 fun
tion that initializes the SoKnot (p. 141) 
lass in Coin.9.17.3.2 void SoKnot::setKnot (Tube< Ve
tor3 > ∗ t, 
onst �oat Tol)Initializes the SoKnot (p. 141) instan
e, given a Tube (p. 147) obje
t t and a toleran
e Tol forthe mesh generation routine.The original Tube (p. 147) t will not be 
hanged in any way. Every time an a
tion on the Tube(p. 147) obje
t is ne
essary, the work is 
arried out on a 
opy, internally of the SoKnot (p. 141)instan
e.See also:getKnot() (p. 142)Referen
es Tube< Ve
tor >::makeMesh(), Curve< Ve
tor >::nodes(), Tube< Ve
tor >::radius(),and Tube< Ve
tor >::segments().9.17.3.3 void SoKnot::updateMesh (
onst �oat Tol)Re
reates the mesh using the params 
urrently stored in knot. Used for example by re�ne toupdate the internal mesh and number of nodes.Referen
es Tube< Ve
tor >::makeMesh(), nodes, Curve<Ve
tor >::nodes(), radius, Tube< Ve
tor
>::radius(), segments, and Tube< Ve
tor >::segments().9.17.3.4 Tube< Ve
tor3 > ∗ SoKnot::getKnot ()Returns a pointer to the 
urrent Tube (p. 147) obje
t stored internally in the SoKnot (p. 141)obje
t.See also:setKnot() (p. 142) Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.17 SoKnot Class Referen
e 1439.17.3.5 void SoKnot::reset ()Reset 
urrent knot to original.9.17.3.6 void SoKnot::GLRender (SoGLRenderA
tion ∗ a
tion) [virtual℄A
tion method for the SoGLRenderA
tion. This is 
alled during rendering traversals. Reimple-mented from SoShape.Note : This 
omes from the Coin do
umentationReferen
es Curve< Ve
tor >::isClosed(), nodes, Curve< Ve
tor >::nodes(), radius, segments, andTube< Ve
tor >::segments().9.17.3.7 void SoKnot::getPrimitiveCount (SoGetPrimitiveCountA
tion ∗ a
tion)[virtual℄A
tion method for the SoGetPrimitiveCountA
tion.Cal
ulates the number of triangle, line segment and point primitives for the node and adds theseto the 
ounters of the a
tion.Nodes in�uen
ing how geometry nodes 
al
ulates their primitive 
ount also overrides this methodto 
hange the relevant state variables.Reimplemented from SoShape.Referen
es nodes, and segments.9.17.3.8 void SoKnot::generatePrimitives (SoA
tion ∗ a
tion) [prote
ted,virtual℄The method implements a
tion behavior for shape nodes for SoCallba
kA
tion. It is invoked fromSoShape::
allba
k(). (Sub
lasses should not override SoNode::
allba
k().)The sub
lass implementations uses the 
onvenien
e methods SoShape::beginShape(),SoShape::shapeVertex(), and SoShape::endShape(), with SoDetail instan
es, to pass theprimitives making up the shape ba
k to the 
aller.Implements SoShape.Referen
es Curve< Ve
tor >::isClosed(), Tube< Ve
tor >::meshNormal(), Tube< Ve
tor
>::meshPoint(), nodes, and segments.9.17.3.9 void SoKnot::
omputeBBox (SoA
tion ∗ a
tion, SbBox3f & box, SbVe
3f& 
enter) [prote
ted, virtual℄Implemented by SoShape sub
lasses to let the SoShape super
lass know the exa
t size and weighted
enter point of the shape's bounding box.The bounding box and 
enter point should be 
al
ulated and returned in the lo
al 
oordinatesystem.The method implements a
tion behavior for shape nodes for SoGetBoundingBoxA
tion.It is invoked from SoShape::getBoundingBox(). (Sub
lasses should not override SoN-ode::getBoundingBox().)Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



144 Class Do
umentationThe box parameter sent in is guaranteed to be an empty box, while 
enter is unde�ned uponfun
tion entry.Implements SoShape.Referen
es Tube< Ve
tor >::getBoundingBox(), and Tube< Ve
tor >::getCenter().9.17.4 Member Data Do
umentation9.17.4.1 SoSFFloat SoKnot::radiusTube (p. 147) radius of the SoKnot (p. 141) instan
e.Referen
ed by GLRender(), SoKnot(), and updateMesh().9.17.4.2 SoSFInt32 SoKnot::nodesNumber of nodes (number of data points) along the 
urve.Referen
ed by generatePrimitives(), getPrimitiveCount(), GLRender(), SoKnot(), and up-dateMesh().9.17.4.3 SoSFInt32 SoKnot::segmentsNumber of segments on the 
ir
ular 
ross se
tion of the tube.Referen
ed by generatePrimitives(), getPrimitiveCount(), GLRender(), SoKnot(), and up-dateMesh().The do
umentation for this 
lass was generated from the following �les:� inventor/SoKnot.h� inventor/SoKnot.
pp
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9.18 TrefoilTorusAnneal Class Referen
e 1459.18 TrefoilTorusAnneal Class Referen
eAnneal a trefoil running on 3 torii.Inheritan
e diagram for TrefoilTorusAnneal::
TrefoilTorusAnneal

BasicAnneal

Publi
 Member Fun
tions� void std_init (
onst 
har ∗params="")� TrefoilTorusAnneal (
onst 
har ∗params="")� bool stop ()� void best_found ()� �oat energy ()Publi
 Attributes� int N� �oat xo�set� �oat tilt� ve
tor< �oat > angles9.18.1 Detailed Des
riptionAnneal a trefoil running on 3 torii.9.18.2 Member Fun
tion Do
umentation9.18.2.1 void TrefoilTorusAnneal::std_init (
onst 
har ∗ params = "") [inline℄params - like Basi
Anneal (p. 55). Addionally N - Number of angles tilt - Torus tilt angle xo�set- Distan
e from z-Axis in x dire
tionReimplemented from Basi
Anneal (p. 56).Referen
es Basi
Anneal::std_init().9.18.2.2 bool TrefoilTorusAnneal::stop () [inline, virtual℄Reimplemented stop 
riterion.Reimplemented from Basi
Anneal (p. 57).Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



146 Class Do
umentation9.18.2.3 void TrefoilTorusAnneal::best_found () [inline, virtual℄This gets 
alled ea
h time anneal �nds a new best energy.Reimplemented from Basi
Anneal (p. 57).Referen
es Basi
Anneal::best_found().9.18.2.4 �oat TrefoilTorusAnneal::energy () [inline, virtual℄Build PKF 
urve and 
ompute its thi
kness with the parameters for the 3 torii.Reimplemented from Basi
Anneal (p. 57).Referen
es Curve< Ve
tor >::append(), Curve< Ve
tor >::
omputeTangents(), Curve<Ve
tor >::length(), Curve< Ve
tor >::link(), Curve< Ve
tor >::nodes(), Curve< Ve
tor
>::rotAroundAxis(), Curve< Ve
tor >::thi
kness(), and Curve< Ve
tor >::writePKF().The do
umentation for this 
lass was generated from the following �le:� experimental/annealing/trefoil_torus.
pp
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9.19 Tube< Ve
tor > Class Template Referen
e 1479.19 Tube< Ve
tor > Class Template Referen
eThe Tube (p. 147) 
lass 
ontains the mesh of a tube around a 
urve in R3.#in
lude <in
lude/Tube.h>Inheritan
e diagram for Tube< Ve
tor >::
Tube< Vector >

Curve< Vector >

PKFmanip

Publi
 Member Fun
tions� Tube ()� Tube (istream &in)� Tube (
onst Curve< Ve
tor > &
urve)� Tube (
onst Tube< Ve
tor > &tube)� Tube & operator= (
onst Tube< Ve
tor > &t)� ∼Tube ()� void init ()� void 
lear_tube ()� Ve
tor & meshPoint (int i)� Ve
tor & meshNormal (int i)� int segments ()� �oat radius ()� void makeMesh (int N, int S, �oat R, �oat Tol=-1.0)� void getBoundingBox (Ve
tor &BBox_BL, Ve
tor &BBox_UR)� Ve
tor & getCenter ()� void s
aleTubeRadius (�oat NewRadius)9.19.1 Detailed Des
riptiontemplate<
lass Ve
tor> 
lass Tube< Ve
tor >The Tube (p. 147) 
lass 
ontains the mesh of a tube around a 
urve in R3.This 
lass is used to store the points and normals of a tubular mesh around a spa
e-
urve.The usage of Tube (p. 147) obje
ts are shown in the following example :#in
lude "../in
lude/Tube.h"main(int arg
, 
har **argv) {// Read 
urve data from a fileTube t("
urve.pkf");// Close the 
urveGenerated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



148 Class Do
umentationt.link();// Number of nodes on the 
urveint N = t.nodes();// We want 10 segments on the 
ross se
tionint S = 10;// The radius is set to 1.0float R = 1.0;// We mat
h up the mesh with this toleran
e valuefloat Tol = 1e-3;// Generate mesh points and normalst.makeMesh(N,S,R,Tol);...// Write the output to standart out
out << t << endl;...return 0;}See also:Curve (p. 76), Biar
 (p. 61)9.19.2 Constru
tor & Destru
tor Do
umentation9.19.2.1 template<
lass Ve
tor> Tube< Ve
tor >::Tube () [inline℄Default 
onstru
tor. Creates an empty 
urve with no mesh points.Referen
es Tube< Ve
tor >::init().9.19.2.2 template<
lass Ve
tor> Tube< Ve
tor >::Tube (istream & in) [inline℄Constru
ts a new Tube (p. 147) obje
t, reading the 
urve data from a stream in. Header isautomati
ally set to the default values and is NOT expe
ted to on the stream!See also:makeMesh() (p. 150)Referen
es Tube< Ve
tor >::init().9.19.2.3 template<
lass Ve
tor> Tube< Ve
tor >::Tube (
onst Curve< Ve
tor > &
urve) [inline℄Constru
tor 
opies a Curve (p. 76) obje
t 
urve. No interpolation and no mesh generation isdone. To do that makeMesh() (p. 150) must be 
alled.See also:makeMesh() (p. 150) Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.19 Tube< Ve
tor > Class Template Referen
e 149Referen
es Tube< Ve
tor >::init().9.19.2.4 template<
lass Ve
tor> Tube< Ve
tor >::Tube (
onst Tube< Ve
tor > &tube) [inline℄Constru
tor 
opies a Tube (p. 147) obje
t tube. Only the 
urve data points are 
opied and the
urve is 
losed if ne
essary. No interpolation and no mesh generation is done in the new Tube(p. 147) instan
e. To do that makeMesh() (p. 150) must be 
alled.Maybe this will be 
hanged in the future to 
opy all the mesh points if the tube obje
t has meshpoints.See also:makeMesh() (p. 150)Referen
es Tube< Ve
tor >::init().9.19.2.5 template<
lass Ve
tor> Tube< Ve
tor >::∼Tube () [inline℄Destru
tor. Clears the memory used by the mesh points and normals.Referen
es Tube< Ve
tor >::
lear_tube().9.19.3 Member Fun
tion Do
umentation9.19.3.1 template<
lass Ve
tor> Tube< Ve
tor > & Tube< Ve
tor >::operator=(
onst Tube< Ve
tor > & 
) [inline℄Assign operator. Copies the 
urve data and 
alls link() (p. 85) if Tube (p. 147) 
 is 
losed.Referen
es Curve< Ve
tor >::_Biar
s, Curve< Ve
tor >::begin(), Curve< Ve
tor >::end(),Curve< Ve
tor >::�ush_all(), Curve< Ve
tor >::isClosed(), Curve< Ve
tor >::link(), and Curve<Ve
tor >::nodes().9.19.3.2 template<
lass Ve
tor> void Tube< Ve
tor >::init () [inline℄Initialize Tube (p. 147) obje
t. Number of segments and the radius are set to 0.0. The mesh pointtable and the mesh normal table are set to NULL.Reimplemented from Curve< Ve
tor > (p. 76).Referen
ed by Tube< Ve
tor >::Tube().9.19.3.3 template<
lass Ve
tor> void Tube< Ve
tor >::
lear_tube () [inline℄Deletes the mesh points and the mesh normals.Referen
ed by Tube< Ve
tor >::makeMesh(), and Tube< Ve
tor >::∼Tube().9.19.3.4 template<
lass Ve
tor> Ve
tor & Tube< Ve
tor >::meshPoint (int i)[inline℄Returns mesh point number i . There are a total of (segments + 1) · (nodes + 1) mesh points.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



150 Class Do
umentationReferen
ed by SoKnot::generatePrimitives().9.19.3.5 template<
lass Ve
tor> Ve
tor & Tube< Ve
tor >::meshNormal (int i)[inline℄Returns mesh normal number i . There are a total of (segments + 1) · (nodes + 1) mesh normals.Referen
ed by SoKnot::generatePrimitives().9.19.3.6 template<
lass Ve
tor> int Tube< Ve
tor >::segments () [inline℄Returns the number of segments on the tubular 
ross se
tion.See also:Curve::nodes() (p. 94),radius() (p. 150)Referen
ed by SoKnot::GLRender(), SoKnot::setKnot(), and SoKnot::updateMesh().9.19.3.7 template<
lass Ve
tor> �oat Tube< Ve
tor >::radius () [inline℄Returns the 
urrent radius of the tubular 
urve.See also:Curve::nodes() (p. 94),segments() (p. 150)Referen
ed by SoKnot::setKnot(), and SoKnot::updateMesh().9.19.3.8 template<
lass Ve
tor> void Tube< Ve
tor >::makeMesh (int N, int S,�oat R, �oat Tol = -1.0) [inline℄Creates a tubular mesh with radius R around the 
urve with N nodes and S segments on ea
h
ross se
tional 
ir
le. If the a
tully stored 
urve has not exa
tly N nodes, the Curve::resample()(p. 87) routine is 
alled automati
ally.The parameter Tol is the pre
ision used to math up the mesh of a 
losed 
urve. Tol is the di�eren
ein radians of the angle between the �rst and the last normal of the sequen
e of 
urve frames.Use Tol = -1 (default) for no torsion adjustment and open 
urves.Computes also the mesh normals at ea
h point where the normal is an average of the neighbouringfa
e normals. (The normals are used for Gouraud shading in visualisation programs).At the end the 
enter of mass and the bounding box are 
omputed.The interpolation in 
ase of a resampling is done with Gamma = 0.5.Referen
es Curve< Ve
tor >::_Closed, Curve< Ve
tor >::begin(), Matrix3::
ay(), Tube< Ve
-tor >::
lear_tube(), Ve
tor3::
ross(), Ve
tor3::dot(), Curve< Ve
tor >::link(), Curve< Ve
tor
>::nodes(), Ve
tor3::normalize(), Curve< Ve
tor >::resample(), Ve
tor3::rotPtAroundAxis(), andCurve< Ve
tor >::unlink().Referen
ed by SoKnot::setKnot(), and SoKnot::updateMesh().Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.19 Tube< Ve
tor > Class Template Referen
e 1519.19.3.9 template<
lass Ve
tor> void Tube< Ve
tor >::getBoundingBox (Ve
tor &BBox_Min, Ve
tor & BBox_Max) [inline℄Puts the position of the minimum and the maximum 
orner of a box 
ontaining the whole tubularobje
t into the ve
tors BBox_Min and BBox_Max .Referen
ed by SoKnot::
omputeBBox().9.19.3.10 template<
lass Ve
tor> Ve
tor & Tube< Ve
tor >::getCenter ()[inline℄Returns the 
enter of mass of the tubular mesh.Reimplemented from Curve< Ve
tor > (p. 96).Referen
ed by SoKnot::
omputeBBox().9.19.3.11 template<
lass Ve
tor> void Tube< Ve
tor >::s
aleTubeRadius (�oatNewRadius) [inline℄In�ates or de�ates the existing mesh a

ording to the new radius given. All the 
ross se
tional
ir
les are 
hanged to have radius NewRadius . This fun
tion drops an error message if there areno valid mesh points.The bounding box values are updated at the end of the pro
ess.Referen
es Curve< Ve
tor >::_Closed, Curve< Ve
tor >::begin(), Curve< Ve
tor >::end(), andCurve< Ve
tor >::nodes().The do
umentation for this 
lass was generated from the following �les:� in
lude/Tube.h� lib/Tube.
pp
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152 Class Do
umentation9.20 TubeBundle< Ve
tor > Class Template Referen
eThe TubeBundle (p. 152) 
lass 
ontains the mesh of a tube around a 
urve in R3.#in
lude <in
lude/TubeBundle.h>Inheritan
e diagram for TubeBundle< Ve
tor >::
TubeBundle< Vector >

PKFmanip

Publi
 Member Fun
tions� void 
lear_tb ()� TubeBundle ()� TubeBundle (
onst 
har ∗�lename)� TubeBundle (
onst TubeBundle< Ve
tor > &tb)� TubeBundle (
onst CurveBundle< Ve
tor > &
b)� TubeBundle< Ve
tor > & operator= (
onst TubeBundle< Ve
tor > &tb)� ∼TubeBundle ()� int tubes () 
onst� void newTube (
onst Tube< Ve
tor > &t)� void newTube (istream &in)� Tube< Ve
tor > & operator[ ℄ (int 
)� void makeMesh (int N, int S, �oat R, �oat Tol=-1.0)� void getBoundingBox (Ve
tor &BBox_Min, Ve
tor &BBox_Max)� Ve
tor & getCenter ()� void s
aleTubeRadius (�oat NewRadius)� int readPKF (
onst 
har ∗in�le)� int readXYZ (
onst 
har ∗in�le)� int readPKF (istream &in)� int readData (
onst 
har ∗in�le, 
onst 
har ∗delimiter=" ")9.20.1 Detailed Des
riptiontemplate<
lass Ve
tor> 
lass TubeBundle< Ve
tor >The TubeBundle (p. 152) 
lass 
ontains the mesh of a tube around a 
urve in R3.This 
lass is used to store the points and normals of a tubular mesh around a spa
e-
urve.The usage of TubeBundle (p. 152) obje
ts are shown in the following example :#in
lude "../in
lude/TubeBundle.h"main(int arg
, 
har **argv) {// Read 
urve data from a fileTubeBundle t("
urve.pkf"); Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.20 TubeBundle< Ve
tor > Class Template Referen
e 153// Close the 
urvet.link();// Number of nodes on the 
urveint N = t.nodes();// We want 10 segments on the 
ross se
tionint S = 10;// The radius is set to 1.0float R = 1.0;// We mat
h up the mesh with this toleran
e valuefloat Tol = 1e-3;// Generate mesh points and normalst.makeMesh(N,S,R,Tol);...// Write the output to standart out
out << t << endl;...return 0;}See also:Curve (p. 76), Biar
 (p. 61)9.20.2 Constru
tor & Destru
tor Do
umentation9.20.2.1 template<
lass Ve
tor> TubeBundle< Ve
tor >::TubeBundle () [inline℄Default 
onstru
tor. Creates an empty tube bundle.9.20.2.2 template<
lass Ve
tor> TubeBundle< Ve
tor >::TubeBundle (
onst 
har
∗ �lename) [inline℄Constru
tor reads the 
urves data from in�le and stores it in a Tube (p. 147) 
ontainer. Nointerpolation is done, and no mesh points are generated. A 
all to makeMesh() (p. 155) isne
essary to generate the mesh points for all the 
urves.See also:makeMesh() (p. 155),Tube::makeMesh() (p. 150)Referen
es TubeBundle< Ve
tor >::readPKF().9.20.2.3 template<
lass Ve
tor> TubeBundle< Ve
tor >::TubeBundle (
onstTubeBundle< Ve
tor > & tb) [inline℄Constru
tor 
opies a TubeBundle (p. 152) obje
t tube. Only the 
urve data points are 
opiedand the 
urve is 
losed if ne
essary. No interpolation and no mesh generation is done in the newTubeBundle (p. 152) instan
e. To do that makeMesh() (p. 155) must be 
alled.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



154 Class Do
umentationMaybe this will be 
hanged in the future to 
opy all the mesh points if the tube obje
t has meshpoints.See also:makeMesh() (p. 155)9.20.2.4 template<
lass Ve
tor> TubeBundle< Ve
tor >::TubeBundle (
onstCurveBundle< Ve
tor > & 
b) [inline℄Constru
tor 
opies a Curve (p. 76) obje
t 
urve. No interpolation and no mesh generation isdone. To do that makeMesh() (p. 155) must be 
alled.See also:makeMesh() (p. 155)Referen
es CurveBundle< Ve
tor >::
urves(), and TubeBundle< Ve
tor >::newTube().9.20.2.5 template<
lass Ve
tor> TubeBundle< Ve
tor >::∼TubeBundle ()[inline℄Destru
tor. Clears the memory used by the mesh points and normals.9.20.3 Member Fun
tion Do
umentation9.20.3.1 template<
lass Ve
tor> TubeBundle< Ve
tor > & TubeBundle< Ve
tor
>::operator= (
onst TubeBundle< Ve
tor > & tb) [inline℄Assign operator. Copies the 
urve data and 
alls link() if TubeBundle (p. 152) 
 is 
losed.Referen
es TubeBundle< Ve
tor >::
ontainer, and TubeBundle< Ve
tor >::tubes().9.20.3.2 template<
lass Ve
tor> int TubeBundle< Ve
tor >::tubes () 
onst[inline℄Returns the number of tubes int this bundle.Referen
ed by TubeBundle< Ve
tor >::makeMesh(), CurveInterfa
e::makeMesh(), TubeBundle<Ve
tor >::operator=(), and TubeBundle< Ve
tor >::s
aleTubeRadius().9.20.3.3 template<
lass Ve
tor> void TubeBundle< Ve
tor >::newTube (
onstTube< Ve
tor > & t) [inline℄Add a tube t to the bundle.Referen
ed by CurveInterfa
e::load(), TubeBundle< Ve
tor >::newTube(), TubeBundle< Ve
-tor >::readData(), TubeBundle< Ve
tor >::readPKF(), TubeBundle< Ve
tor >::readXYZ(), andTubeBundle< Ve
tor >::TubeBundle().Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.20 TubeBundle< Ve
tor > Class Template Referen
e 1559.20.3.4 template<
lass Ve
tor> void TubeBundle< Ve
tor >::newTube (istream &in) [inline℄Read the 
urve data from a stream in. The 
urve is 
onverted into a Tube (p. 147) obje
t andadded to the TubeBundle (p. 152).Referen
es TubeBundle< Ve
tor >::newTube().9.20.3.5 ℄template<
lass Ve
tor> Tube< Ve
tor > & TubeBundle< Ve
tor >::operator[ ℄ (int 
)[inline℄Return a referen
e to the tube number 
 in the TubeBundle (p. 152) 
ontainer.9.20.3.6 template<
lass Ve
tor> void TubeBundle< Ve
tor >::makeMesh (int N,int S, �oat R, �oat Tol = -1.0) [inline℄Creates a tubular mesh with radius R around the 
urve with N nodes and S segments on ea
h 
rossse
tional 
ir
le. If the a
tually stored 
urve has not exa
tly N nodes, the Curve::resample()(p. 87) routine is 
alled automati
ally.The parameter Tol is the pre
ision used to math up the mesh of a 
losed 
urve. Tol is the di�eren
ein radians of the angle between the �rst and the last normal of the sequen
e of 
urve frames.Use Tol = -1 (default) for no torsion adjustment and open 
urves.Computes also the mesh normals at ea
h point where the normal is an average of the neighbouringfa
e normals. (The normals are used for Gouraud shading in visualisation programs).At the end the 
enter of mass and the bounding box are 
omputed.The interpolation in 
ase of a resampling is done with Gamma = 0.5.Referen
es TubeBundle< Ve
tor >::tubes().Referen
ed by CurveInterfa
e::makeMesh().9.20.3.7 template<
lass Ve
tor> void TubeBundle< Ve
tor >::getBoundingBox(Ve
tor & BBox_Min, Ve
tor & BBox_Max) [inline℄Puts the position of the minimum and the maximum 
orner of a box 
ontaining the whole tubularobje
t into the ve
tors BBox_Min and BBox_Max .9.20.3.8 template<
lass Ve
tor> Ve
tor & TubeBundle< Ve
tor >::getCenter ()[inline℄Returns the 
enter of mass of the tubular mesh.9.20.3.9 template<
lass Ve
tor> void TubeBundle< Ve
tor >::s
aleTubeRadius(�oat NewRadius) [inline℄In�ates or de�ates the existing mesh a

ording to the new radius given. All the 
ross se
tional
ir
les are 
hanged to have radius NewRadius . This fun
tion drops an error message if there areno valid mesh points.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



156 Class Do
umentationThe bounding box values are updated at the end of the pro
ess.Referen
es TubeBundle< Ve
tor >::tubes().9.20.3.10 template<
lass Ve
tor> int TubeBundle< Ve
tor >::readPKF (
onst
har ∗ in�le) [inline℄Read a PKF �le with more than one 
urve from in�le.Referen
ed by CurveInterfa
e::load(), and TubeBundle< Ve
tor >::TubeBundle().9.20.3.11 template<
lass Ve
tor> int TubeBundle< Ve
tor >::readXYZ (
onst
har ∗ in�le) [inline℄Read XYZ �le.See also:Curve::readXYZ() (p. 99)Referen
es TubeBundle< Ve
tor >::newTube(), and Curve< Ve
tor >::readXYZ().Referen
ed by CurveInterfa
e::load().9.20.3.12 template<
lass Ve
tor> int TubeBundle< Ve
tor >::readPKF (istream &in) [inline℄Read a PKF �le with more than one 
urve from istream in.Referen
es TubeBundle< Ve
tor >::newTube(), and PKFmanip::readHeader().9.20.3.13 template<
lass Ve
tor> int TubeBundle< Ve
tor >::readData (
onst
har ∗ in�le, 
onst 
har ∗ delimiter = " ") [inline℄Read a data �le. This routine has been used for di�erent �le formats. If needed, adapt it ;)Referen
es TubeBundle< Ve
tor >::newTube(), and Curve< Ve
tor >::readData().The do
umentation for this 
lass was generated from the following �les:� in
lude/TubeBundle.h� lib/TubeBundle.
pp
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9.21 Ve
2 Class Referen
e 1579.21 Ve
2 Class Referen
e2D Ve
tor 
lass.Publi
 Member Fun
tions� Ve
2 (
onst �oat _x, 
onst �oat _y)� Ve
2 (
onst Ve
2 &v)� Ve
2 operator+ (
onst Ve
2 &v) 
onst� Ve
2 operator- (
onst Ve
2 &v) 
onst� Ve
2 rot (
onst �oat ang) 
onst� Ve
2 (
onst �oat _x, 
onst �oat _y)� Ve
2 (
onst Ve
2 &v)� Ve
2 operator+ (
onst Ve
2 &v) 
onst� Ve
2 operator- (
onst Ve
2 &v) 
onst� bool operator< (
onst Ve
2 &v) 
onst� Ve
2 rot (
onst �oat ang) 
onstPubli
 Attributes� �oat x� �oat yFriends� ostream & operator<< (ostream &out, 
onst Ve
2 &v)� ostream & operator<< (ostream &out, 
onst Ve
2 &v)9.21.1 Detailed Des
ription2D Ve
tor 
lass.The do
umentation for this 
lass was generated from the following �les:� experimental/annealing/box_problem.
pp� experimental/annealing/�t.
pp
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158 Class Do
umentation9.22 Ve
tor3 Class Referen
eThe Ve
tor3 (p. 158) 
lass is a 3 dimensional Ve
tor 
lass with �oating point 
oordinates.#in
lude <in
lude/Ve
tor3.h>Publi
 Member Fun
tions� Ve
tor3 ()� Ve
tor3 (
onst �oat x, 
onst �oat y, 
onst �oat z)� Ve
tor3 (
onst �oat v[3℄)� Ve
tor3 (
onst Ve
tor3 &v)� ∼Ve
tor3 ()� �oat & operator[ ℄ (
onst int 
)� 
onst �oat & operator[ ℄ (
onst int 
) 
onst� Ve
tor3 & zero ()� void getValues (�oat &X, �oat &Y, �oat &Z) 
onst� Ve
tor3 & setValues (
onst �oat X, 
onst �oat Y, 
onst �oat Z)� Ve
tor3 & setValues (
onst �oat v[3℄)� �oat dot (
onst Ve
tor3 &v) 
onst� Ve
tor3 
ross (
onst Ve
tor3 &v) 
onst� �oat norm () 
onst� �oat norm2 () 
onst� Ve
tor3 & normalize ()� �oat max ()� �oat min ()� Ve
tor3 re�e
t (
onst Ve
tor3 &v) 
onst� Ve
tor3 rotPtAroundAxis (�oat angle, Ve
tor3 axis) 
onst� Ve
tor3 operator∗ (
onst Ve
tor3 &v) 
onst� Ve
tor3 operator+ (
onst Ve
tor3 &v) 
onst� Ve
tor3 operator- (
onst Ve
tor3 &v) 
onst� Ve
tor3 operator- () 
onst� Ve
tor3 & operator+= (
onst Ve
tor3 &v)� Ve
tor3 & operator-= (
onst Ve
tor3 &v)� Ve
tor3 & operator∗= (
onst �oat s)� Ve
tor3 & operator/= (
onst �oat s)� int operator== (
onst Ve
tor3 &v) 
onst� int operator!= (
onst Ve
tor3 &v) 
onst� void print (ostream &out) 
onstStati
 Publi
 Attributes� stati
 
onst unsigned int type = 3Friends� Ve
tor3 operator∗ (
onst Ve
tor3 &v, �oat d)� Ve
tor3 operator∗ (�oat d, 
onst Ve
tor3 &v)� Ve
tor3 operator/ (
onst Ve
tor3 &v, �oat d)� ostream & operator<< (ostream &out, 
onst Ve
tor3 &v)� istream & operator>> (istream &in, Ve
tor3 &v)Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.22 Ve
tor3 Class Referen
e 1599.22.1 Detailed Des
riptionThe Ve
tor3 (p. 158) 
lass is a 3 dimensional Ve
tor 
lass with �oating point 
oordinates.This 
lass provides storage for a 3 dimensional ve
tor aswell as arithmeti
 operations on ve
tors,like the dot produ
t, the 
ross produ
t, the length of the ve
tor.9.22.2 Constru
tor & Destru
tor Do
umentation9.22.2.1 Ve
tor3::Ve
tor3 ()Constru
ts an empty ve
tor initialized to zero.See also:zero() (p. 160).Referen
ed by 
ross(), operator∗(), operator+(), and operator-().9.22.2.2 Ve
tor3::Ve
tor3 (
onst �oat x, 
onst �oat y, 
onst �oat z)Constru
ts a Ve
tor3 (p. 158) instan
e from x , y and z .9.22.2.3 Ve
tor3::Ve
tor3 (
onst �oat v[3℄)Constru
ts a Ve
tor3 (p. 158) with initial values from v .9.22.2.4 Ve
tor3::Ve
tor3 (
onst Ve
tor3 & v)Constru
ts a 
opy of v .9.22.2.5 Ve
tor3::∼Ve
tor3 ()The destru
tor has nothing to do9.22.3 Member Fun
tion Do
umentation9.22.3.1 ℄�oat & Ve
tor3::operator[ ℄ (
onst int 
) [inline℄Index operator. Returns modi�able x, y or z 
oordinate of the ve
tor.See also:getValue() and setValue().Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



160 Class Do
umentation9.22.3.2 ℄�oat Ve
tor3::operator[ ℄ (
onst int 
) 
onst [inline℄Index operator. Returns x, y or z 
oordinate of ve
tor.See also:getValue() and setValue().9.22.3.3 Ve
tor3 & Ve
tor3::zero ()Sets all ve
tor 
omponents to zeroReferen
ed by Matrix3::Matrix3(), and Matrix3::zero().9.22.3.4 void Ve
tor3::getValues (�oat & X, �oat & Y, �oat & Z) 
onstRe
over the ve
tor 
omponents and put them into X , Y and Z .9.22.3.5 Ve
tor3 & Ve
tor3::setValues (
onst �oat X, 
onst �oat Y, 
onst �oat Z)Set the ve
tor to <X ,Y,Z>. Returns a referen
e to itself.9.22.3.6 Ve
tor3 & Ve
tor3::setValues (
onst �oat v[3℄)Set new 
oordinates from the given array v . Returns a referen
e to itself.9.22.3.7 �oat Ve
tor3::dot (
onst Ve
tor3 & v) 
onstReturns the dot produ
t between the 
urrent ve
tor and v .Referen
es _v.Referen
ed by Tube< Ve
tor >::makeMesh(), Curve< Ve
tor >::normalVe
tor(), Biar
< Ve
tor
>::pointOnAr
0(), Biar
< Ve
tor >::pointOnAr
1(), and rotPtAroundAxis().9.22.3.8 Ve
tor3 Ve
tor3::
ross (
onst Ve
tor3 & v) 
onstReturns a ve
tor w , that is the result of the 
ross produ
t between the a
tual ve
tor and a ve
torv .returns w = a × vReferen
es _v, and Ve
tor3().Referen
ed by Tube< Ve
tor >::makeMesh().9.22.3.9 �oat Ve
tor3::norm () 
onstComputes and returns the length of the ve
tor.
|v| =

√

x2 + y2 + z2. Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.22 Ve
tor3 Class Referen
e 161See also:norm2() (p. 161), normalize() (p. 161).Referen
ed by normalize(), Biar
< Ve
tor >::pointOnAr
0(), and Biar
< Ve
tor
>::pointOnAr
1().9.22.3.10 �oat Ve
tor3::norm2 () 
onstComputes and returns the squared norm of the ve
tor.
|v|2 = x2 + y2 + z2.See also:norm() (p. 160), normalize() (p. 161).Referen
ed by Matrix3::
ay().9.22.3.11 Ve
tor3 & Ve
tor3::normalize ()Normalizes the 
urrent ve
tor and returns a referen
e to itselfIf the ve
tor has zero norm, a warning message is posted to the error output and the Ve
tor3(p. 158) is Not modi�ed.See also:norm() (p. 160), norm2() (p. 161).Referen
es norm().Referen
ed by Tube< Ve
tor >::makeMesh(), Biar
< Ve
tor >::pointOnAr
0(), Biar
< Ve
tor
>::pointOnAr
1(), re�e
t(), and Matrix3::rotAround().9.22.3.12 �oat Ve
tor3::max ()Returns the largest 
omponent of the 
urrent ve
tor.9.22.3.13 �oat Ve
tor3::min ()Returns the smallest 
omponent of the 
urrent ve
tor.9.22.3.14 Ve
tor3 Ve
tor3::re�e
t (
onst Ve
tor3 & ref_ax) 
onstReturns the mirror ve
tor a

ording to the given axe ref_ax . The referen
e axe needs not to benormalized, sin
e this is done automati
ally.Referen
es normalize(), and Matrix3::outer().Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



162 Class Do
umentation9.22.3.15 Ve
tor3 Ve
tor3::rotPtAroundAxis (�oat angle, Ve
tor3 axis) 
onstRotate the 
urrent point at <x,y,z> around the given rotational axes axis and an angle angle.The value for the angle is given in radians.Referen
es dot().Referen
ed by Tube< Ve
tor >::makeMesh().9.22.3.16 Ve
tor3 Ve
tor3::operator∗ (
onst Ve
tor3 & v) 
onstReturns a Ve
tor3 (p. 158) that is the dot produ
t of this ve
tor and v .Referen
es _v, and Ve
tor3().9.22.3.17 Ve
tor3 Ve
tor3::operator+ (
onst Ve
tor3 & v) 
onstSum of the ve
tor with v .Referen
es Ve
tor3().9.22.3.18 Ve
tor3 Ve
tor3::operator- (
onst Ve
tor3 & v) 
onstReturns the di�eren
e between this ve
tor and v .Referen
es Ve
tor3().9.22.3.19 Ve
tor3 Ve
tor3::operator- () 
onstReturns a new Ve
tor3 (p. 158) that points in the opposite dire
tion.Referen
es Ve
tor3().9.22.3.20 Ve
tor3 & Ve
tor3::operator+= (
onst Ve
tor3 & v)Adds the ve
tor v to this ve
tor and returns an instan
e to itself.9.22.3.21 Ve
tor3 & Ve
tor3::operator-= (
onst Ve
tor3 & v)Substra
ts the ve
tor v from this ve
tor and returns an instan
e to itself.9.22.3.22 Ve
tor3 & Ve
tor3::operator∗= (
onst �oat s)Assign operator. Does the same as the 
opy 
onstru
tor.Multiplies this ve
tor's 
omponents by s and returns an instan
e to itself.9.22.3.23 Ve
tor3 & Ve
tor3::operator/= (
onst �oat s)Divides this ve
tor's 
omponents by s and returns an instan
e to itself.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.22 Ve
tor3 Class Referen
e 1639.22.3.24 int Ve
tor3::operator== (
onst Ve
tor3 & v) 
onstComparison operator. Returns 1 if the 
urrent ve
tor and v are the same. Returns 0 otherwise.9.22.3.25 int Ve
tor3::operator!= (
onst Ve
tor3 & v) 
onstIf the 
urrent ve
tor and v are not equal, this fun
tion returns 1, and 0 otherwise.9.22.3.26 void Ve
tor3::print (ostream & out) 
onstPrints the 
omponents of this ve
tor in a formatted way onto the stream out .9.22.4 Friends And Related Fun
tion Do
umentation9.22.4.1 Ve
tor3 operator∗ (
onst Ve
tor3 & v, �oat d) [friend℄Returns a Ve
tor3 (p. 158) that is this ve
tor s
aled by a s
alar s .Returns a Ve
tor3 (p. 158) that is the ve
tor v s
aled by a s
alar d .9.22.4.2 Ve
tor3 operator∗ (�oat d, 
onst Ve
tor3 & v) [friend℄Returns a Ve
tor3 (p. 158), that is the ve
tor v s
aled by a s
alar s .9.22.4.3 Ve
tor3 operator/ (
onst Ve
tor3 & v, �oat d) [friend℄Returns a Ve
tor3 (p. 158) whose 
omponents are divided by d .Friend fun
tion that returns the ve
tor v whose 
omponents are s
aled by d.9.22.4.4 ostream & Ve
tor3::operator<< (ostream & out, 
onst Ve
tor3 & v)[friend℄Overloaded left shift operator. Returns the Ve
tor v as an ostream that 
an be written to a �leor to standart output.See also:print() (p. 163) operator>>() (p. 163)9.22.4.5 ostream & Ve
tor3::operator>> (istream & out, Ve
tor3 & v) [friend℄Overloaded right shift operator. Initialize ve
tor v with istream out .See also:print() (p. 163) operator<<() (p. 163)The do
umentation for this 
lass was generated from the following �les:Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



164 Class Do
umentation� in
lude/Ve
tor3.h� lib/Ve
tor3.
pp

Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.23 Ve
tor4 Class Referen
e 1659.23 Ve
tor4 Class Referen
eThe Ve
tor4 (p. 165) 
lass is a 4 dimensional Ve
tor 
lass with �oating point 
oordinates.#in
lude <in
lude/Ve
tor4.h>Publi
 Member Fun
tions� Ve
tor4 ()� Ve
tor4 (
onst �oat x, 
onst �oat y, 
onst �oat z, 
onst �oat w)� Ve
tor4 (
onst �oat v[4℄)� Ve
tor4 (
onst Ve
tor4 &v)� Ve
tor4 (
onst Ve
tor3 &v, 
onst �oat f)� ∼Ve
tor4 ()� �oat & operator[ ℄ (
onst int 
)� 
onst �oat & operator[ ℄ (
onst int 
) 
onst� Ve
tor4 & zero ()� void getValues (�oat &X, �oat &Y, �oat &Z, �oat &W) 
onst� Ve
tor4 & setValues (
onst �oat X, 
onst �oat Y, 
onst �oat Z, 
onst �oat W)� Ve
tor4 & setValues (
onst �oat v[4℄)� �oat dot (
onst Ve
tor4 &v) 
onst� �oat norm () 
onst� �oat norm2 () 
onst� Ve
tor4 & normalize ()� �oat max ()� �oat min ()� Ve
tor4 re�e
t (
onst Ve
tor4 &v) 
onst� Ve
tor4 operator∗ (
onst Ve
tor4 &v) 
onst� Ve
tor4 operator+ (
onst Ve
tor4 &v) 
onst� Ve
tor4 operator- (
onst Ve
tor4 &v) 
onst� Ve
tor4 operator- () 
onst� Ve
tor4 & operator+= (
onst Ve
tor4 &v)� Ve
tor4 & operator-= (
onst Ve
tor4 &v)� Ve
tor4 & operator∗= (
onst �oat s)� Ve
tor4 & operator/= (
onst �oat s)� int operator== (
onst Ve
tor4 &v) 
onst� int operator!= (
onst Ve
tor4 &v) 
onst� void print (ostream &out) 
onstStati
 Publi
 Attributes� stati
 
onst unsigned int type = 4Friends� Ve
tor4 operator∗ (
onst Ve
tor4 &v, �oat d)� Ve
tor4 operator∗ (�oat d, 
onst Ve
tor4 &v)� Ve
tor4 operator/ (
onst Ve
tor4 &v, �oat d)� ostream & operator<< (ostream &out, 
onst Ve
tor4 &v)� istream & operator>> (istream &in, Ve
tor4 &v)Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



166 Class Do
umentation9.23.1 Detailed Des
riptionThe Ve
tor4 (p. 165) 
lass is a 4 dimensional Ve
tor 
lass with �oating point 
oordinates.This 
lass provides storage for a 4 dimensional ve
tor aswell as arithmeti
 operations on ve
tors,like the dot produ
t, the 
ross produ
t, the length of the ve
tor in 4-dimensions.See also:
lass Ve
tor3 (p. 158)9.23.2 Constru
tor & Destru
tor Do
umentation9.23.2.1 Ve
tor4::Ve
tor4 ()Constru
ts an empty ve
tor initialized to zero.See also:zero() (p. 167).Referen
ed by operator∗(), operator+(), and operator-().9.23.2.2 Ve
tor4::Ve
tor4 (
onst �oat x, 
onst �oat y, 
onst �oat z, 
onst �oat w)Constru
ts a Ve
tor4 (p. 165) instan
e from x , y , z and w .9.23.2.3 Ve
tor4::Ve
tor4 (
onst �oat v[4℄)Constru
ts a Ve
tor4 (p. 165) with initial values from v .9.23.2.4 Ve
tor4::Ve
tor4 (
onst Ve
tor4 & v)Constru
ts a 
opy of v .9.23.2.5 Ve
tor4::Ve
tor4 (
onst Ve
tor3 & v, 
onst �oat f)Constru
t a Ve
tor4 (p. 165) obje
t from a Ve
tor3 (p. 158) v and a �oat f .9.23.2.6 Ve
tor4::∼Ve
tor4 ()The destru
tor has nothing to do9.23.3 Member Fun
tion Do
umentation9.23.3.1 ℄�oat & Ve
tor4::operator[ ℄ (
onst int 
) [inline℄Index operator. Returns modi�able x, y or z 
oordinate of the ve
tor.Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.23 Ve
tor4 Class Referen
e 167See also:getValue() and setValue().9.23.3.2 ℄�oat Ve
tor4::operator[ ℄ (
onst int 
) 
onst [inline℄Index operator. Returns x, y or z 
oordinate of ve
tor.See also:getValue() and setValue().9.23.3.3 Ve
tor4 & Ve
tor4::zero ()Sets all ve
tor 
omponents to zeroReferen
ed by Matrix4::Matrix4(), and Matrix4::zero().9.23.3.4 void Ve
tor4::getValues (�oat & X, �oat & Y, �oat & Z, �oat & W)
onstRe
over the ve
tor 
omponents and put them into X , Y , Z and W .9.23.3.5 Ve
tor4 & Ve
tor4::setValues (
onst �oat X, 
onst �oat Y, 
onst �oat Z,
onst �oat W)Set the ve
tor to <X ,Y,Z,W>. Returns a referen
e to itself.9.23.3.6 Ve
tor4 & Ve
tor4::setValues (
onst �oat v[4℄)Set new 
oordinates from the given array v . Returns a referen
e to itself.9.23.3.7 �oat Ve
tor4::dot (
onst Ve
tor4 & v) 
onstReturns the dot produ
t between the 
urrent ve
tor and v .Referen
es _v.9.23.3.8 �oat Ve
tor4::norm () 
onstComputes and returns the length of the ve
tor.
|v| =

√

x2 + y2 + z2 + w2.See also:norm2() (p. 168), normalize() (p. 168).Referen
ed by normalize().Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



168 Class Do
umentation9.23.3.9 �oat Ve
tor4::norm2 () 
onstComputes and returns the squared norm of the ve
tor.
|v|2 = x2 + y2 + z2 + w2.See also:norm() (p. 167), normalize() (p. 168).9.23.3.10 Ve
tor4 & Ve
tor4::normalize ()Normalizes the 
urrent ve
tor and returns a referen
e to itselfIf the ve
tor has zero norm, a warning message is posted to the error output and the Ve
tor4(p. 165) is Not modi�ed.See also:norm() (p. 167), norm2() (p. 168).Referen
es norm().Referen
ed by re�e
t().9.23.3.11 �oat Ve
tor4::max ()Returns the largest 
omponent of the 
urrent ve
tor.9.23.3.12 �oat Ve
tor4::min ()Returns the smallest 
omponent of the 
urrent ve
tor.9.23.3.13 Ve
tor4 Ve
tor4::re�e
t (
onst Ve
tor4 & ref_ax) 
onstReturns the mirror ve
tor a

ording to the given axe ref_ax . The referen
e axe needs not to benormalized, sin
e this is done automati
ally.Referen
es normalize(), and Matrix4::outer().9.23.3.14 Ve
tor4 Ve
tor4::operator∗ (
onst Ve
tor4 & v) 
onstReturns a Ve
tor4 (p. 165) that is the dot produ
t of this ve
tor and v .Referen
es _v, and Ve
tor4().9.23.3.15 Ve
tor4 Ve
tor4::operator+ (
onst Ve
tor4 & v) 
onstSum of the ve
tor with v .Referen
es Ve
tor4(). Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



9.23 Ve
tor4 Class Referen
e 1699.23.3.16 Ve
tor4 Ve
tor4::operator- (
onst Ve
tor4 & v) 
onstReturns the di�eren
e between this ve
tor and v .Referen
es Ve
tor4().9.23.3.17 Ve
tor4 Ve
tor4::operator- () 
onstReturns a new Ve
tor4 (p. 165) that points in the opposite dire
tion.Referen
es Ve
tor4().9.23.3.18 Ve
tor4 & Ve
tor4::operator+= (
onst Ve
tor4 & v)Adds the ve
tor v to this ve
tor and returns an instan
e to itself.9.23.3.19 Ve
tor4 & Ve
tor4::operator-= (
onst Ve
tor4 & v)Substra
ts the ve
tor v from this ve
tor and returns an instan
e to itself.9.23.3.20 Ve
tor4 & Ve
tor4::operator∗= (
onst �oat s)Assign operator. Does the same as the 
opy 
onstru
tor.Multiplies this ve
tor's 
omponents by s and returns an instan
e to itself.9.23.3.21 Ve
tor4 & Ve
tor4::operator/= (
onst �oat s)Divides this ve
tor's 
omponents by s and returns an instan
e to itself.9.23.3.22 int Ve
tor4::operator== (
onst Ve
tor4 & v) 
onstComparison operator. Returns 1 if the 
urrent ve
tor and v are the same. Returns 0 otherwise.9.23.3.23 int Ve
tor4::operator!= (
onst Ve
tor4 & v) 
onstIf the 
urrent ve
tor and v are not equal, this fun
tion returns 1, and 0 otherwise.9.23.3.24 void Ve
tor4::print (ostream & out) 
onstPrints the 
omponents of this ve
tor in a formatted way onto the stream out .9.23.4 Friends And Related Fun
tion Do
umentation9.23.4.1 Ve
tor4 operator∗ (
onst Ve
tor4 & v, �oat d) [friend℄Returns a Ve
tor4 (p. 165) that is this ve
tor s
aled by a s
alar s .Returns a Ve
tor4 (p. 165) that is the ve
tor v s
aled by a s
alar d .Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



170 Class Do
umentation9.23.4.2 Ve
tor4 operator∗ (�oat d, 
onst Ve
tor4 & v) [friend℄Returns a Ve
tor4 (p. 165), that is the ve
tor v s
aled by a s
alar s .9.23.4.3 Ve
tor4 operator/ (
onst Ve
tor4 & v, �oat d) [friend℄Returns a Ve
tor4 (p. 165) whose 
omponents are divided by d .Friend fun
tion that returns the ve
tor v whose 
omponents are s
aled by d.9.23.4.4 ostream & Ve
tor4::operator<< (ostream & out, 
onst Ve
tor4 & v)[friend℄Overloaded left shift operator. Returns the Ve
tor v as an ostream that 
an be written to a �leor to standart output.See also:print() (p. 169)9.23.4.5 ostream & Ve
tor4::operator>> (istream & out, Ve
tor4 & v) [friend℄Overloaded right shift operator. Initialize ve
tor v with istream out .See also:print() (p. 169) operator<<() (p. 170)The do
umentation for this 
lass was generated from the following �les:� in
lude/Ve
tor4.h� lib/Ve
tor4.
pp
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9.24 ViewerInfo Stru
t Referen
e 1719.24 ViewerInfo Stru
t Referen
e#in
lude <main.h>Publi
 Attributes� int ResamplePartFlag� int FirstPoint� int Ba
kGroundFlag� ve
tor< Biar
< Ve
tor3 > >::iterator FirstBiar
� uint TEXTURES� uint IV_SCENE� QString ptplot_�le� QString texture_�le� QString iv_�le9.24.1 Detailed Des
riptionGlobal variables, 
on�guration and viewer setings stru
ture.The do
umentation for this stru
t was generated from the following �le:� inventor/main.h
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172 Class Do
umentation
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Chapter 10File Do
umentation
10.1 experimental/s3viz/s3viz.
pp File Referen
eVisualize a 
urve in S∧3 in two balls in R∧3.10.1.1 Detailed Des
riptionVisualize a 
urve in S∧3 in two balls in R∧3.



174 File Do
umentation10.2 inventor/xyzview.
pp File Referen
eVisualize a 
losed data �le.10.2.1 Detailed Des
riptionVisualize a 
losed data �le.
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10.3 obje
ts/aux.h File Referen
e 17510.3 obje
ts/aux.h File Referen
eAuxiliary routines that produ
e parti
ular 
urves.10.3.1 Detailed Des
riptionAuxiliary routines that produ
e parti
ular 
urves.The routines 
ontained in this �le are 
onvenien
e fun
tions needed for generating f.ex 
ir
le,ellipse, and more. Read the sour
e for more info.
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176 File Do
umentation10.4 obje
ts/bone.
pp File Referen
eConstru
ts a bone shaped 
urve.10.4.1 Detailed Des
riptionConstru
ts a bone shaped 
urve.
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10.5 obje
ts/borromean.
pp File Referen
e 17710.5 obje
ts/borromean.
pp File Referen
eConstru
ts the borromean rings.10.5.1 Detailed Des
riptionConstru
ts the borromean rings.
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178 File Do
umentation10.6 obje
ts/
ir
le.
pp File Referen
eConstru
ts a 
ir
le.10.6.1 Detailed Des
riptionConstru
ts a 
ir
le.
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10.7 obje
ts/
rouzy.
pp File Referen
e 17910.7 obje
ts/
rouzy.
pp File Referen
eConstru
ts a 
rouzy 
urve ;).10.7.1 Detailed Des
riptionConstru
ts a 
rouzy 
urve ;).
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180 File Do
umentation10.8 obje
ts/ellipse.
pp File Referen
eConstru
ts an ellipse.10.8.1 Detailed Des
riptionConstru
ts an ellipse.
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10.9 obje
ts/helix.
pp File Referen
e 18110.9 obje
ts/helix.
pp File Referen
eConstru
ts a heli
al 
urve.10.9.1 Detailed Des
riptionConstru
ts a heli
al 
urve.
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182 File Do
umentation10.10 obje
ts/hopf.
pp File Referen
eConstru
ts a hopf links.10.10.1 Detailed Des
riptionConstru
ts a hopf links.
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10.11 obje
ts/inf.
pp File Referen
e 18310.11 obje
ts/inf.
pp File Referen
eConstru
ts an in�nity shaped 
urve.10.11.1 Detailed Des
riptionConstru
ts an in�nity shaped 
urve.
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184 File Do
umentation10.12 obje
ts/knottable.
pp File Referen
eConstru
t a table of 
urves.10.12.1 Detailed Des
riptionConstru
t a table of 
urves.
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10.13 obje
ts/line.
pp File Referen
e 18510.13 obje
ts/line.
pp File Referen
eProdu
es a �le with a PKF line.10.13.1 Detailed Des
riptionProdu
es a �le with a PKF line.
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186 File Do
umentation10.14 obje
ts/random.
pp File Referen
eGenerate a "random" 
urve.10.14.1 Detailed Des
riptionGenerate a "random" 
urve.
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10.15 obje
ts/sinus.
pp File Referen
e 18710.15 obje
ts/sinus.
pp File Referen
eConstru
ts a Sinusoidal PKF 
urve.10.15.1 Detailed Des
riptionConstru
ts a Sinusoidal PKF 
urve.
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188 File Do
umentation10.16 obje
ts/solenoid.
pp File Referen
eConstru
ts a solenoid like 
urve.10.16.1 Detailed Des
riptionConstru
ts a solenoid like 
urve.
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10.17 obje
ts/spiral.
pp File Referen
e 18910.17 obje
ts/spiral.
pp File Referen
eConstru
ts a Spiral PKF �le.10.17.1 Detailed Des
riptionConstru
ts a Spiral PKF �le.
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190 File Do
umentation10.18 obje
ts/stadium.
pp File Referen
eConstru
ts a stadium 
urve.10.18.1 Detailed Des
riptionConstru
ts a stadium 
urve.
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10.19 obje
ts/torusknot.
pp File Referen
e 19110.19 obje
ts/torusknot.
pp File Referen
eConstru
ts a (p,q) torus knot.10.19.1 Detailed Des
riptionConstru
ts a (p,q) torus knot.
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192 File Do
umentation10.20 obje
ts/torusknot4.
pp File Referen
eConstru
ts a (p,q) torus knot on a torus in R∧4.10.20.1 Detailed Des
riptionConstru
ts a (p,q) torus knot on a torus in R∧4.
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10.21 obje
ts/trefoil.
pp File Referen
e 19310.21 obje
ts/trefoil.
pp File Referen
eApproximated trefoil with ar
s of 
ir
les ...10.21.1 Detailed Des
riptionApproximated trefoil with ar
s of 
ir
les ...An ideal trefoil is known not to be made of ar
s of 
ir
les.

Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



194 File Do
umentation10.22 tools/align.
pp File Referen
eOrient a pkf 
urve a

ording to a given axes.10.22.1 Detailed Des
riptionOrient a pkf 
urve a

ording to a given axes.This tool reads a PKF 
urve from a �le, then 3 arguments for the alignement axis (X,Y,Z) aregiven. The 
urve is reoriented and then written to an output PKF �le.
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10.23 tools/angle_
ondition.
pp File Referen
e 19510.23 tools/angle_
ondition.
pp File Referen
eChe
k the angle 
ondition for an ideal knot. input �le : s sigma tau ...10.23.1 Detailed Des
riptionChe
k the angle 
ondition for an ideal knot. input �le : s sigma tau ...
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196 File Do
umentation10.24 tools/angle_prin
ipal_normal_
onta
ts.
pp File Ref-eren
ePrints angle between 
onta
t 
hords and prin
ipal normal to stdout.10.24.1 Detailed Des
riptionPrints angle between 
onta
t 
hords and prin
ipal normal to stdout.
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10.25 tools/angle_vs_ar
length.
pp File Referen
e 19710.25 tools/angle_vs_ar
length.
pp File Referen
ePrints the ar
length and for that ar
length the angle between the normal ve
tor and the "2"
onta
t struts.10.25.1 Detailed Des
riptionPrints the ar
length and for that ar
length the angle between the normal ve
tor and the "2"
onta
t struts.
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198 File Do
umentation10.26 tools/ar
dist.
pp File Referen
eProgram for testing purpose only.10.26.1 Detailed Des
riptionProgram for testing purpose only.
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10.27 tools/ar
s2polygonal.
pp File Referen
e 19910.27 tools/ar
s2polygonal.
pp File Referen
eConvert an ar
 
urve to a polygonal 
urve.10.27.1 Detailed Des
riptionConvert an ar
 
urve to a polygonal 
urve.The 
urve is taken to be 
losed.
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200 File Do
umentation10.28 tools/biar

li.
pp File Referen
eBiar
 (p. 61) 
ommand line interfa
e.10.28.1 Detailed Des
riptionBiar
 (p. 61) 
ommand line interfa
e.

Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



10.29 tools/billiard_poly.
pp File Referen
e 20110.29 tools/billiard_poly.
pp File Referen
eConstru
t billiard polygon.10.29.1 Detailed Des
riptionConstru
t billiard polygon.Given the 
onta
ts for the trefoil billiard (from follow_
onta
t tool) write the verti
es of the a
tualpolygon of the billiard to stdout.
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202 File Do
umentation10.30 tools/
enterandnormalise.
pp File Referen
eCenter and normalize a 
losed PKF 
urve.10.30.1 Detailed Des
riptionCenter and normalize a 
losed PKF 
urve.
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10.31 tools/
ir
le_for_f31.
pp File Referen
e 20310.31 tools/
ir
le_for_f31.
pp File Referen
eGiven eps, 
ompute using 3 points the radius and 
enter of 
ir
le.10.31.1 Detailed Des
riptionGiven eps, 
ompute using 3 points the radius and 
enter of 
ir
le.
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204 File Do
umentation10.32 tools/
lif_tref_
onta
tset.
pp File Referen
eCompute the 
onta
t set and surfa
e (iv �le) for the 
li�ord trefoil in S∧3.10.32.1 Detailed Des
riptionCompute the 
onta
t set and surfa
e (iv �le) for the 
li�ord trefoil in S∧3.Example for an optimal g-Trefoil ./
onta
tset 
lif_tref_s3_100.pkf 0.0001 2>
onta
ts.txt
>surfa
e.iv
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10.33 tools/
losest_neighbour.
pp File Referen
e 20510.33 tools/
losest_neighbour.
pp File Referen
eRe
onstru
t the 
urve using the nearest point algo.10.33.1 Detailed Des
riptionRe
onstru
t the 
urve using the nearest point algo.
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206 File Do
umentation10.34 tools/
onta
ts2inventor.
pp File Referen
eConvert 
onta
t 
hords to obj/iv �le.10.34.1 Detailed Des
riptionConvert 
onta
t 
hords to obj/iv �le.
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10.35 tools/
onta
ts2sigma.
pp File Referen
e 20710.35 tools/
onta
ts2sigma.
pp File Referen
eConta
t 
hords to sigma(s) and tau(s).10.35.1 Detailed Des
riptionConta
t 
hords to sigma(s) and tau(s).
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208 File Do
umentation10.36 tools/
onta
ts_s3tor3.
pp File Referen
eProje
t 
onta
t 
hords from S∧3 to R∧3.10.36.1 Detailed Des
riptionProje
t 
onta
t 
hords from S∧3 to R∧3.
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10.37 tools/
onta
tset.
pp File Referen
e 20910.37 tools/
onta
tset.
pp File Referen
eCompute the 
onta
t 
hords for a given knot.10.37.1 Detailed Des
riptionCompute the 
onta
t 
hords for a given knot.Jana Smutny's rhopt 
onta
t 
omputation algorithm. Given a pkf 
urve and a toleran
e, write aninventor �le with the 
onta
ts as a lineset to stdout.Example : Get Jana's best trefoil 
onta
tset with ./
onta
tset j3.1.pkf 0.00002
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210 File Do
umentation10.38 tools/
onvolution�lter.
pp File Referen
eSmooth a 
urve using a lo
al gaussian 
onvolution �lter.10.38.1 Detailed Des
riptionSmooth a 
urve using a lo
al gaussian 
onvolution �lter.
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10.39 tools/
urvature.
pp File Referen
e 21110.39 tools/
urvature.
pp File Referen
eOutputs the 
urvature of a biar
 
urve.10.39.1 Detailed Des
riptionOutputs the 
urvature of a biar
 
urve.
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212 File Do
umentation10.40 tools/
urvature4.
pp File Referen
eOutputs the 
urvature of a biar
 
urve in R∧4.10.40.1 Detailed Des
riptionOutputs the 
urvature of a biar
 
urve in R∧4.

Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



10.41 tools/
urvesplit.
pp File Referen
e 21310.41 tools/
urvesplit.
pp File Referen
eSplit a "
losed" 
urve into segments for given ar
length values.10.41.1 Detailed Des
riptionSplit a "
losed" 
urve into segments for given ar
length values.Splits a 
losed 
urve 
 into segments given the values s0, s1, et
. Initially written to be used withbilliard_sigmas.py.Example : ./
urvesplit f3.1.pkf `python billiard_sigmas.py`Resulting 
urves are of the form XXXX.pkf
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214 File Do
umentation10.42 tools/extra
t_sigma.
pp File Referen
eAdvan
ing within a small neighbournood try to extra
t sigma(s).10.42.1 Detailed Des
riptionAdvan
ing within a small neighbournood try to extra
t sigma(s).
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10.43 tools/extra
t_sigma_max.
pp File Referen
e 21510.43 tools/extra
t_sigma_max.
pp File Referen
eFind lo
al max in pt valley.10.43.1 Detailed Des
riptionFind lo
al max in pt valley.

Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



216 File Do
umentation10.44 tools/�lter_nodes.
pp File Referen
eFilter a PKF 
urve. I.e. remove points that are too 
lose to some neighbour.10.44.1 Detailed Des
riptionFilter a PKF 
urve. I.e. remove points that are too 
lose to some neighbour.
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10.45 tools/�atten.
pp File Referen
e 21710.45 tools/�atten.
pp File Referen
eProje
t 
urve onto 2D plane.10.45.1 Detailed Des
riptionProje
t 
urve onto 2D plane.

Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



218 File Do
umentation10.46 tools/follow_
onta
t.
pp File Referen
eStarting at some point on the 
urve, follow the 
onta
ts to depth max_level.10.46.1 Detailed Des
riptionStarting at some point on the 
urve, follow the 
onta
ts to depth max_level.
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10.47 tools/inertiatensor.
pp File Referen
e 21910.47 tools/inertiatensor.
pp File Referen
eCompute the inertia tensor and prin
ipal axes.10.47.1 Detailed Des
riptionCompute the inertia tensor and prin
ipal axes.Compute the inertia tensor of the 
urve (assuming uniform mass distribution of the 
urve). Thenit prints out the prin
ipal axes of the given 
urve.
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220 File Do
umentation10.48 tools/info.
pp File Referen
eComputes Ar
-length, 
enter of mass, thi
kness (approx), ropelength (aprox) info of a PKF 
urve.10.48.1 Detailed Des
riptionComputes Ar
-length, 
enter of mass, thi
kness (approx), ropelength (aprox) info of a PKF 
urve.
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10.49 tools/info4.
pp File Referen
e 22110.49 tools/info4.
pp File Referen
eComputes Ar
-length, 
enter of mass, thi
kness (approx), ropelength (aprox) info of a PKF 
urve(S∧3).10.49.1 Detailed Des
riptionComputes Ar
-length, 
enter of mass, thi
kness (approx), ropelength (aprox) info of a PKF 
urve(S∧3).
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222 File Do
umentation10.50 tools/inversion_in_sphere.
pp File Referen
eInversion in sphere at 
enter 
 and radius r of a 
urve.10.50.1 Detailed Des
riptionInversion in sphere at 
enter 
 and radius r of a 
urve.
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10.51 tools/length.
pp File Referen
e 22310.51 tools/length.
pp File Referen
eAr
-length of a PKF 
urve.10.51.1 Detailed Des
riptionAr
-length of a PKF 
urve.
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224 File Do
umentation10.52 tools/link_thi
kness.
pp File Referen
eCompute thi
kness of a CurveBundle (p. 102).10.52.1 Detailed Des
riptionCompute thi
kness of a CurveBundle (p. 102).
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10.53 tools/map.
pp File Referen
e 22510.53 tools/map.
pp File Referen
eMap one 
urve to another.10.53.1 Detailed Des
riptionMap one 
urve to another.The tool maps a given 
urve to another given a parameter t between zero and one. The 
urvesmust have the same number of nodes. Corresponding nodes are interpolated linearely (using t)and the resulting 
urve is written to the spe
i�ed output �le.
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226 File Do
umentation10.54 tools/mesh4stokes.
pp File Referen
eProdu
e a tube mesh from a 
urve and write that to a �le.10.54.1 Detailed Des
riptionProdu
e a tube mesh from a 
urve and write that to a �le.
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10.55 tools/nana.
pp File Referen
e 22710.55 tools/nana.
pp File Referen
eTest program.10.55.1 Detailed Des
riptionTest program.
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228 File Do
umentation10.56 tools/normal_indi
atrix.
pp File Referen
eUn�nished.10.56.1 Detailed Des
riptionUn�nished.
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10.57 tools/perturb.
pp File Referen
e 22910.57 tools/perturb.
pp File Referen
ePerturb a 
urve.10.57.1 Detailed Des
riptionPerturb a 
urve.This tool perturbs all the points of a given "
losed" PKF 
urve. The perturbation takes pla
e inthe plane that is normal to the tangent ve
tor at the point to be displa
ed. The angle is in theinterval [0,2 pi℄ and the magnitude is randomly 
hosen a

ording to the s
aling fa
tor given as aninput.
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230 File Do
umentation10.58 tools/pkf2java.
pp File Referen
eRead data from a PKF �le, produ
e a tubular mesh for ea
h 
urve in the �le and write it asC/C++/Java arrays.10.58.1 Detailed Des
riptionRead data from a PKF �le, produ
e a tubular mesh for ea
h 
urve in the �le and write it asC/C++/Java arrays.
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10.59 tools/pkf2mesh.
pp File Referen
e 23110.59 tools/pkf2mesh.
pp File Referen
eRead data from a PKF �le, produ
e a tubular mesh for ea
h 
urve in the �le and write that to a�le.10.59.1 Detailed Des
riptionRead data from a PKF �le, produ
e a tubular mesh for ea
h 
urve in the �le and write that to a�le.Warning : Here all the tubes will have the same number of nodes,segments, same radius and iftoleran
e, same toleran
e
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232 File Do
umentation10.60 tools/pkf2obj.
pp File Referen
epkf to obj format. obj �le has 
orre
t uv texture 
oords.10.60.1 Detailed Des
riptionpkf to obj format. obj �le has 
orre
t uv texture 
oords.
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10.61 tools/pkf2ply.
pp File Referen
e 23310.61 tools/pkf2ply.
pp File Referen
epkf to mesh to stanford ply format.10.61.1 Detailed Des
riptionpkf to mesh to stanford ply format.
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234 File Do
umentation10.62 tools/pkf2stl.
pp File Referen
eRead data from a PKF �le, produ
e a tubular mesh for ea
h 
urve in the �le and write that to anSTL �le.10.62.1 Detailed Des
riptionRead data from a PKF �le, produ
e a tubular mesh for ea
h 
urve in the �le and write that to anSTL �le.
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10.63 tools/pkf2xyz.
pp File Referen
e 23510.63 tools/pkf2xyz.
pp File Referen
eConvert PKF �le to XYZ 
oordinates.10.63.1 Detailed Des
riptionConvert PKF �le to XYZ 
oordinates.
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236 File Do
umentation10.64 tools/pk�rame.
pp File Referen
eGenerate a framing along the 
urve.10.64.1 Detailed Des
riptionGenerate a framing along the 
urve.
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10.65 tools/plotsli
e.
pp File Referen
e 23710.65 tools/plotsli
e.
pp File Referen
eWrite a pt plot 
ross se
tion at a given ar
length.10.65.1 Detailed Des
riptionWrite a pt plot 
ross se
tion at a given ar
length.
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238 File Do
umentation10.66 tools/plotsli
e4.
pp File Referen
eWrite a pt plot 
ross se
tion at a given ar
length (S∧3).10.66.1 Detailed Des
riptionWrite a pt plot 
ross se
tion at a given ar
length (S∧3).
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10.67 tools/pointat.
pp File Referen
e 23910.67 tools/pointat.
pp File Referen
eWrites point/tangent at Curve(s), for s ar
length and s in [0,1℄ to the standart output.10.67.1 Detailed Des
riptionWrites point/tangent at Curve(s), for s ar
length and s in [0,1℄ to the standart output.
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240 File Do
umentation10.68 tools/proje
ted_dij.
pp File Referen
eCompute ∑

i6=j di,j and ∑

i6=j d−1
i,j of a given proje
tion.10.68.1 Detailed Des
riptionCompute ∑

i6=j di,j and ∑

i6=j d−1
i,j of a given proje
tion.This tool aligns the pkf 
urve along an axis given as an input to the program. The pkf �lenameis expe
ted to be the last argument on the 
ommand line. Then the reoriented 
urve is proje
tedonto the XY-plane and resampled, su
h that the 
urve has a uniform distribution in the sense ofar
-length. Then the following quantity is 
omputed :

1
N ·(N−1)

∑

i6=j di,jand 1
N ·(N−1)

∑

i6=j
1

di,j
, where N is the number of points on the 
urve.The values are written to the standart output. There is a result with the sum of the distan
esand a result for the sum of the inverse of ea
h distan
e.Points that are 
loser than some toleran
e are reje
ted and do not 
ontribute to the sum.
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10.69 tools/pt
ir
les.
pp File Referen
e 24110.69 tools/pt
ir
les.
pp File Referen
eResample an open or 
losed PKF 
urve.10.69.1 Detailed Des
riptionResample an open or 
losed PKF 
urve.
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242 File Do
umentation10.70 tools/r3tos3.
pp File Referen
eProje
t a 
urve in R∧3 to S∧3.10.70.1 Detailed Des
riptionProje
t a 
urve in R∧3 to S∧3.
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10.71 tools/redo_tangents.
pp File Referen
e 24310.71 tools/redo_tangents.
pp File Referen
eRe
ompute tangents using only the data points.10.71.1 Detailed Des
riptionRe
ompute tangents using only the data points.
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244 File Do
umentation10.72 tools/re�ne.
pp File Referen
eRe�ne/Resample a part of an open or 
losed PKF 
urve.10.72.1 Detailed Des
riptionRe�ne/Resample a part of an open or 
losed PKF 
urve.
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10.73 tools/reorder.
pp File Referen
e 24510.73 tools/reorder.
pp File Referen
eReorder the nodes of a 
urve, so that the �rst points of the 2 
urves are the 
losest possible.10.73.1 Detailed Des
riptionReorder the nodes of a 
urve, so that the �rst points of the 2 
urves are the 
losest possible.
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246 File Do
umentation10.74 tools/resample.
pp File Referen
eResample an open or 
losed PKF 
urve.10.74.1 Detailed Des
riptionResample an open or 
losed PKF 
urve.
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10.75 tools/resample4.
pp File Referen
e 24710.75 tools/resample4.
pp File Referen
eResample an open or 
losed PKF 
urve (R∧4).10.75.1 Detailed Des
riptionResample an open or 
losed PKF 
urve (R∧4).
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248 File Do
umentation10.76 tools/reverse_dire
tion.
pp File Referen
eChange the orientation of the 
urve.10.76.1 Detailed Des
riptionChange the orientation of the 
urve.We 
hange the orientation of the 
urve by �ipping the tangents and reordering the points.
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10.77 tools/rotate_
urve.
pp File Referen
e 24910.77 tools/rotate_
urve.
pp File Referen
eRotate 
urve about axis v by angle a.10.77.1 Detailed Des
riptionRotate 
urve about axis v by angle a.
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250 File Do
umentation10.78 tools/s3tor3.
pp File Referen
eProje
t a 
urve on S∧3 ba
k to R∧3.10.78.1 Detailed Des
riptionProje
t a 
urve on S∧3 ba
k to R∧3.

Generated on Mon Feb 8 17:34:06 2010 for libbiar
 by Doxygen



10.79 tools/s_sigma_angles.
pp File Referen
e 25110.79 tools/s_sigma_angles.
pp File Referen
eProgram for testing purpose only.10.79.1 Detailed Des
riptionProgram for testing purpose only.
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252 File Do
umentation10.80 tools/set
enter.
pp File Referen
eReset the mass 
enter of PKF 
urve.10.80.1 Detailed Des
riptionReset the mass 
enter of PKF 
urve.
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10.81 tools/shu�e.
pp File Referen
e 25310.81 tools/shu�e.
pp File Referen
eRandomize/shu�e a 
urve.10.81.1 Detailed Des
riptionRandomize/shu�e a 
urve.
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254 File Do
umentation10.82 tools/sigma2
onta
t.
pp File Referen
eFrom a sigma(s) fun
tion, generate the 
onta
t struts.10.82.1 Detailed Des
riptionFrom a sigma(s) fun
tion, generate the 
onta
t struts.Takes the fun
tion sigma(s) and a pkf knot and writes the 
orresponding struts(start,mid,endpoint) to stdout.
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10.83 tools/sigma2inventor.
pp File Referen
e 25510.83 tools/sigma2inventor.
pp File Referen
eConvert 2D sigma(s) to iv or obj �le.10.83.1 Detailed Des
riptionConvert 2D sigma(s) to iv or obj �le.
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256 File Do
umentation10.84 tools/sigma_and_tau_
onta
ts.
pp File Referen
eExtra
t 
onta
t fun
tions sigma(s) and tau(s).10.84.1 Detailed Des
riptionExtra
t 
onta
t fun
tions sigma(s) and tau(s).
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10.85 tools/sigma_
omposition.
pp File Referen
e 25710.85 tools/sigma_
omposition.
pp File Referen
e
ompute $∧k(s)$. input �le : s sigma tau ...10.85.1 Detailed Des
ription
ompute $∧k(s)$. input �le : s sigma tau ...
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258 File Do
umentation10.86 tools/tangent_indi
atrix.
pp File Referen
eWrite the tangent indi
atrix of a given (open or 
losed) 
urve to a PKF �le. Tangents for thetangent indi
atrix are interpolated, therefore strange points like 
usps would not be visible! Thedefault is for an open 
urve, for 
losed 
urves put the -
losed swit
h.10.86.1 Detailed Des
riptionWrite the tangent indi
atrix of a given (open or 
losed) 
urve to a PKF �le. Tangents for thetangent indi
atrix are interpolated, therefore strange points like 
usps would not be visible! Thedefault is for an open 
urve, for 
losed 
urves put the -
losed swit
h.
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10.87 tools/torsion.
pp File Referen
e 25910.87 tools/torsion.
pp File Referen
eOutputs the torsion of a biar
 
urve.10.87.1 Detailed Des
riptionOutputs the torsion of a biar
 
urve.
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260 File Do
umentation10.88 tools/xyz2pkf.
pp File Referen
eConvert XYZ 
oordinates to PKF.10.88.1 Detailed Des
riptionConvert XYZ 
oordinates to PKF.
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262 INDEXBiar
, 62biar
length, 66
lear, 64get, 64getBezier, 68getBezierAr
0, 68getBezierAr
1, 68getCurve, 66getMidPoint, 63getMidTangent, 63getNext, 69getPoint, 63getPrevious, 69getTangent, 63id, 66isBiar
, 65isProper, 64make, 65operator!=, 71operator∗, 70operator∗=, 71operator+, 70operator+=, 71operator-, 70operator-=, 71operator/=, 71operator=, 71operator==, 71pointOnAr
0, 67pointOnAr
1, 67pointOnBiar
, 67print, 71radius0, 66radius1, 66reverse, 64set, 64setBiar
, 65setCurve, 66setId, 66setIdAndCurve, 66setMidPoint, 63setMidTangent, 64setNext, 69setNextNULL, 70setPoint, 63setPrevious, 70setPreviousNULL, 70setTangent, 64setTangentUnnormalized, 64tangentOnBiar
, 67biar
AtCurve, 95biar
lengthBiar
, 66

biar
PosCurve, 95Box, 73BoxAnneal, 74best_found, 75BoxAnneal, 74
he
k_for_overlap, 74energy, 75stop, 74wiggle, 75boxproblem, 15
ay Matrix3, 122
enterCurve, 96CurveBundle, 107
hangeDire
tionCurve, 85CurveBundle, 106
he
k_for_overlapBoxAnneal, 74
he
k_tangentsCurve, 97
learBiar
, 64
lear_tubeTube, 149
omputeBBoxSoKnot, 143
omputeTangentsCurve, 93CurveBundle, 111
rossVe
tor3, 160
urvatureCurve, 91Curve, 76
∼Curve, 80_Closed, 100a

essBiar
, 80append, 82, 83apply, 96ar
sToPolygonal, 93begin, 84biar
At, 95biar
Pos, 95
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hangeDire
tion, 85
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