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Abstrakt: TEX, resp. TEX patria medzi najlepsie DTP programy na svete
a v pripade odbornych textov (matematickych, fyzikalnych, chemickych ap.)
existuje len velmi mélo programov (aj to iba komer¢nych), ktoré by im
mohli konkurovat. Kancelarske programy Office nemo6zu TgX-u konkurovat
ani v pripade hladkej sadzby. Aj nakreslit graf matematickej funkcie nie je
problém. Existuje mnoho programov, ktoré dokazu grafy pomerne pekne vy-
kreslif. Problém nastéva s exportom a ndslednym pouzitim v inom doku-
mente. Problém byva hlavne so sprievodnym textom, t. j. pouzitym pismom.
ITEX ma k dispozicii uz niekolko rokov velmi silny prostriedok —bali¢ek TikZ.
Skiiseny pisatel dok4dZze pomocou balicka TikZ nakreslit prakticky vSetko od
jednoduchych obrazkov, cez grafy funkcii az po zlozité schémy. Ind moz-
nost pri pisani dokumentov v TEX-u, resp. ITEX-u je pouzitie programu
Asymptote, ktory je stdastou distribiicie TgXLive. Nevyhodou je nutnost vi-
acndsobného prekladu dokumentu (vritane Asymptote). Nepopieratelna pri-
dana hodnota (pri pouziti TikZ-u aj Asymptote) ostdva v moznosti pouzitia
vsetkych dostupnych prostriedkov IATEX-u. V spojeni s balickom animate
moézeme grafy a obrazky vytvorené pomocou TikZ-u a Asymptote jednodu-
cho animovat.

Klacova slova: TEX, IWIEX, balicek TikZ, Asymptote, balicek animate, re-
alna funkcia, 3D funkcia.

Abstract: TEX, respectively, IXTEX belong to the best desktop publishing
programs in the world and what is concerning the scientific texts (mathemat-
ical, physical, chemical, etc.), there are very few programs (even commercial
ones) that could compete with them. The “Office type” programs cannot
compete with TEX even with smooth text typeset. Even drawing a graph of
a mathematical function is not a problem. There are many programs that
can render graphs quite nicely. The problem arises with the export and sub-
sequent use in another document. The problem is especially with the ac-
companying text, i.e. font used. INTEX contains a very strong tool — the
TikZ package — for several years now. The experienced writer can draw al-
most everything from simple pictures, function graphs to complex diagrams
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using the TikZ package. Another option when writing documents in TEX,
respectively, ITEX is the Asymptote program included with TEXLive. The
disadvantage is the necessity of multiple translations of the document (if
it includes Asymptote). The undeniable added value (using both TikZ and
Asymptote) remains in the use of all available I¥TEX tools. In conjunction
with the animate package, you can easily animate graphs and images.

Keywords: TgX, ETEX, package TikZ, Asymptote, package animate, real
function, 3D function.

Uvod

TEX [3], resp. BTEX patria medzi najlepsie DTP programy na svete a v pri-
pade odbornych textov (matematickych, fyzikdlnych, chemickych, technic-
kych ap.), kde sa vyzaduji $pecidlne symboly alebo dokonca zlozitejsie vztahy,
existuje len velmi méalo programov (aj to iba komerénych), ktoré by im mohli
konkurovat. V uvedenych odbornych kruhoch st samozrejme aj najcastejsie
pouzivané. Ale to sa zial, netyka Slovenska a Ceska. Aj ked st TEX a IWTEX
zadarmo (Open Source), mnoho autorov uprednostni komerény Microsoft Of-
fice, v lepSom pripade Libra Office. Tieto programy st vyborné hlavne pre
sekretarky, pripadne pre hladka sadzbu. Pre vedecké a odborné texty (mate-
matické, technické, chemické ap.) sit nevhodné a nepraktické. Ak chce niekto
pisat matematické vzorce a rovnice pomocou tychto kancelarskych progra-
mov, dokédZe to, ale samozrejme s neporovnatelne via¢sim usilim a neporov-
natelne nizsou kvalitou.

Ak piseme odborny text, mnohokrat potrebujeme svoje vysledky ilustro-
vat grafmi nejakych matematickych funkcii. St to nielen funkcie jednoroz-
merné (ich grafy su 2D), ale aj viacrozmerné s grafmi zobrazenymi v 3D
priestore. Nakreslit graf takejto matematickej funkcie nie je problém. Exis-
tuje mnoho programov (napr. komeréné programy Wolfram Mathematica,
Maple, Matlab, Open Source Maxima, resp. wxMaxima, pripadne on-line
WolframAlpha), ktoré dokdzu grafy pomerne pekne vykreslif. Problém na-
stéva s exportom a naslednym pouzitim v inom dokumente. Statické grafy sa
exportuju pomerne jednoducho, ovela fazsie je exportovat animované grafy.
V pripade 2D grafov moZeme v uvedenom programe vytvorit animovany si-
bor vo forméate .gif a nésledne ho importovat do TEX-ovského dokumentu.
Ovela vyhodnejsie je v tomto pripade vytvorit pre kazdy relevantny zéber je-
den graficky subor (najlepsie vo forméate .pdf, .png alebo . jpg) a tie nasledne
spojit do jediného animovaného obrazka pomocou balicka animate. Takto vy-
tvorené obrazky mozeme pomocou jednoduchého menu ovlddat (menit rych-
lost prehravania, prehravat od zadu do predu, pozastavif prehrévanie ap.).
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Balicek animate velmi dobre spolupracuje s obrazkami vytvorenymi pomo-
cou balicka TikZ a taktiez s obrazkami vytvorenymi v programe Asymptote.
Navyse aj 3D objekty vytvorené pomocou Asymptote mozeme tiez animovaft
(menif velkost, ota¢at do roznych smerov ap.).

1. Asymptote

Program Asymptote: The Vector Graphics Language vyvinuli Andy Ham-
merlindl, John C. Bowman (University of Alberta) a Tom Prince [2, 1].
Asymptote je Open Source prostriedok, ktory je k dispozicii na zaklade li-
cencie GNU Lesser General Public License (LGPL). Asymptote funguje sa-
mozrejme nielen pod Linux-om, ale aj pod Mac OS a Microsoft Windows. Je
vhodny na kreslenie grafov matematickych funkcii a to dvojrozmernych a aj
trojrozmernych.

Na domovskej stranke asymptote.sourceforge.io najdeme mnoho uzi-
tocnych informécii (dokumentécia, zdrojové a instalacéné subory, galérie 2D
a 3D prikladov, index, tutoridl, forim, odkazy na iné stranky, ...).

Mobzeme si z tejto stranky stiahnut instalacné stbory a Asymptote na-
inStalovat na svoj pocitad. Asymptote vystizne charakterizuje hned prvy od-
stavec na tejto stranke: ,Asymptote je vykonny popisny jazyk vektorovej gra-
fiky, ktory poskytuje prirodzené prostredie pre kreslenie technickych obraz-
kov a schém. Popisky a rovnice st vysadzané pomocou TEX-u, resp. I TEX-u,
de facto standardu pre sadzbu matematiky.“ Hlavnou vyhodou Asymptote
oproti inym grafickym programom je, Ze je navySe aj programovacim jazy-
kom. Je inSpirovany METAPOST-om, syntax jazyka je odvodend zo syntaxe
C++. Grafické prikazy st implementované v samotnom jazyku Asymptote, ¢o
umoznuje ich prispésobenie konkrétnym situacidm. Spomenme este niektoré
zaujimavé vlastnosti Asymptote, vid https://asymptote.sourceforge.io/
right.html:

e Generovanie vysoko kvalitnej vektorovej grafiky s moznostami vystupu
do formatov PostScript (.ps, resp. .eps), .pdf, .svg, WebGL a PRC.

e MozZnost vkladania 3D vektorovej grafiky WebGL (Web Graphics Library
pre JavaScript) do stiborov .html.

e Moznost vkladania 3D vektorovej grafiky PRC (Product Representation
Compact) do stiborov .pdf.

Ak mame nainstalovany TEX a neplanujeme Asymptote samostatne po-
uzivat, potom ho nemusime samostatne instalovat, pretoze je Standartnou
stcastou instalacie TEX-u a velmi dobre spolupracuje s ITEX-om pomocou
balicka asymptote. Pre nas je interesantné, ze 3D obrazky vytvorené pomocou
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Asymptote a exportované do suborov .pdf, mozeme rézne otdcat, zmenso-
vat ap. Dvojrozmerné obrazky dokdzeme animovat pomocou balicka animate.
Balickom animate sa zaoberal P.Stfiz na OSSConf 2010 v prispevku ,Jak
jsem se skamaradil s ¥ TEXovym balickem animate“ [5], pricom autor ob-
razky vytvaral na trovni METAPOST-u.

2. Asymptote a TEX

Najvicsia vyhoda Asymptote je uz spominana spolupraca a prepojenie s TEX-
ovym, resp. TEX-ovym dokumentom. Po vlozeni prikazu
\usepackage [inline] {asymptote}

do preambuly IXTEX-ového zdrojového dokumentu mézeme scripty pre prog-
ram Asymptote pisat priamo do textu do prostredia asy:
\begin{asy}

zdrojovy text pre Asymptote
\end{asy}
pri¢om za prikazom \begin{asy} nesmie byt prazdny riadok a \end{asy}
mus{ byt na samostatnom riadku a musi byt na riadku jediny (ani TEX-ovska
pozndmka pomocou % nemoze byt za nim). IWTEX dokument sa prekladd na
tri krat, preto je vhodné si vytvorit script na takyto preklad. Napriklad, ak
sa na$ zdrojovy stibor nazyva subor.tex, potom preklad by mal prebiehat
nasledovne:

$ lualatex subor.tex
$ asy subor-*.asy
$ lualatex subor.tex

Prvy krok, preklad pomocou lualatex-u, vytvori v domovskom adresari
stiboru subor . tex stibory subor-1.asy, subor-2.asy, ... (ku kazdému pro-
strediu asy jeden stibor) a stibor subor.pre.

Druhy krok, preklad pomocou Asymptote, vytvori v uvedenom adresari
stibory subor-1.tex, subor-2.tex, ..., subor-1.pre, subor-2.pre, ...,
a pomocné sibory _subor-1.pdf, _subor-2.pdf, ..., a tiez subor-1_0.pdf,
subor-2_0.pdf, ... Pri vytvarani 3D grafiky sa vygeneruju aj iné stabory,
napr. subor-7+0.prc, subor-7+0_0.pdf, subor-?_0.pbsdat a subor.out.

Po druhom kroku je sibor subor.pdf nefunkény, preto musime urobif
eSte jeden preklad pomocou lualatex-u. Ak sa pri pisani dokumentu tdaje
v prostrediach potrebnych pre Asymptote nezmenia, preklad pomocou asy
nemusime robit a postaci jeden preklad pomocou lualatex-u.

Externy stbor asysubor.asy so zdrojovym kédom Asymptote moézZeme
do I TEX-ovského dokumentu vlozif pomocou prikazu
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\asyinclude [<voIby>]{asysubor.asy}

Ind moznost ako pouzivat IWTEX s implementovanymi zdrojovymi kédmi
Asymptote je pouzitie utility latexmk zo stranky http://mirror.ctan.org/
support/latexmk/. Dostupné aj v TEpXLive.

Nastavenia potrebné pre Asymptote, ktoré pouzivame vo viacerych pro-
strediach asy, nemusime pisat samostatne v kazdom z nich. MéZzeme ich
definovat na za¢iatku (moézeme aj v preambule) v prostredi asydef, napr.

\begin{asydef}
texpreamble ("\usepackage [math] {iwona}") ;
real cc=1.5; // hodnota cc > 0
import graph;

\end{asydef}

Prikaz texpreamble("\usepackage [math]{iwonal}"); zariadi, ze v ce-
lom dokumente, vratane prostredi asy nastavi sanserifovy font iwona (vid
https://tug.org/FontCatalogue/iwona/). Ak tento prikaz pouzijeme iba
v nejakom konkrétnom prostredi asy, tieto fonty sa nastavia v celom doku-
mente a iba v tomto prostredi asy a v ostatnych prostrediach asy sa nena-
stavia. Ak dame do preambuly prikaz \usepackage [math]{iwona} fonty sa
nastavia iba v celom dokumente, ale nie v prostrediach asy.

Prikaz import graph; nacita modul graph na kreslenie grafov realnych
funkcii. Tychto modulov (Base modules) je okolo 40 (https://asymptote.
sourceforge.io/doc/, resp. subor asymptote.pdf, ktory dostaneme zada-
nim texdoc asymptote na prikazovej trovni — v oboch pripadoch ,Kapi-
tola 8: Base modules“) a do prostredi asy sa nacitavaji prikazom import.
Zakladny modul je plain, ktory je nastaveny implicitne. Na animovanie
dvojrozmernych obrazkov pouzivame modul animation. Na vykreslovanie
trojrozmernych grafov pouzivame modul graph3. Z ostatnych modulov spo-
menime napriklad interpolate (modul implementuje Lagrangeovi, Hermi-
tovi a Standardnt interpolaciu kubickych spline do Asymptote), geometry
(rozne geometrické symboly, Strukttry, krivky ap.), stats (rozne Statistické
funkcie), patterns (rézne vzory na vyplianie pléch), markers (rdzne mo-
7nosti na oznacovanie vrcholov, hran, ciest, uhlov ap.), tree, binarytree,
drawtreetree (bindrne a jednoduché stromy), palette (rdzne nastavena
farieb), three (moznost konverzie dvojrozmernych kriviek na trojrozmerné
a naopak), grid3 (trojrozmerné mriezky), flowchart (vyvojové diagramy)
a contour (vrstevnice).

Rovnica krivky zvanej kardioida (srdcovka) mé v polarnych stiradniciach
rovnicu p(p) = a(l + cosyp), ¢ € (0,27), a > 0. Tato krivka sa da taktiez
zostrojit ako epicykloida, t. j. rovinna krivka, ktort pri kottlani kruznice k
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po vonkajsej strane pevne danej kruznice K opisuje dany bod B, ktory je
pevny vzhladom na k. Kardioidu dostaneme, ak maji obe kruznice rovnaky
polomer a bod B lezi na obvode kruznice k. Na obr. 1 je kardoida vykreslena
pomocou Asymptote.

\documentclass{article}
\usepackage [inline]{asymptote}
\begin{document}
\pagestyle{empty}
\begin{asy}
import graph;size(0,5cm);
xaxis("$x$",above=true,p=gray);
yaxis ("$y$",above=true,p=gray) ;
real f(real t) {return 1+cos(t);}
path g=polargraph(f,0,2pi)--cycle;
filldraw(g,pink+opacity(.5) ,drawpen=red);
label("\large$£$",(1.5,1.25),red);
dot ("$0$", (0,0) ,N+E) ;
dot ("$a$", (1,0),N);dot("$2a$", (2,0) ,N+E);
\end{asy}
\end{document}

Obr. 1: Kardioida f: p(p) = a(l 4+ cosp), ¢ € (0,27), a >0

Modul animation umoziiuje generovat animované obrézky. Tieto animéa-
cie vyuzivaju prevodny program ImageMagick na zltcenie viacerych obrazkov
do stborov vo formdte .gif alebo .mpeg. Vhodnejsie je pouzit odvodeny mo-
dul animate, ktory generuje vyssiu kvalitu obrazkov vo formate .pdf s mo-
7nostami ovladdania. Tento spdsob je podmieneny instaldciou bali¢ka animate
v BTEX-u a pouzif ho mdzeme v prostredi asy nasledovne:
usepackage ("animate") ;
settings.tex="lualatex";
defaultpen(.25);
import animation;

Ak animovani ¢ast ozna¢ime animation a;, potom ovlddacie menu ani-
macie dostaneme napriklad prikazom
label(a.pdf (delay=250, "buttonsize=10pt, controls, autoplay,

loop, palindrome", multipage=false));

Hypocykloida je rovinnd krivka, ktord pri kotdlani kruznice k& po obvode
vnitornej strany pevne danej kruznice K (kruznica k je vo vnutri kruznice K)
opisuje dany bod B, ktory je pevny vzhladom na k. Ak oznaéime R > 0
polomer kruznice K, r > 0 polomer kruznice k (r < R), ¢ > 0 vzdialenost
bodu B od stredu kruznice k, potom moézeme hypocykloidu parametricky
vyjadrit v tvare

x = (R—r)cos % + ccos (R;%T)t, y = (R—r)sin % — csin (R;%T)t, t € R.
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Pohyb bodu B pre pripad R %T, c = ‘32—’" je znazorneny na obr. 2.

Kedze st pomery = %, ﬁ%l = % racionalne ¢isla, funkcie sinus a kosinus

su periodické s periédou 27, pohyb sa uzavrie po piatich okruhoch, t. j. po
hodnote t = 107. Uvedena hypocykloida je periodicka s periédou 107 a ma
tvar

2o Bt Br .. 2t _2r Bt 32t
r=FcosE +FcosE, y=Fsing - Fsing, te(0,107).

Na zaciatku zdrojového kdédu st definované zakladné hodnoty ¢ = cc,
R = rv, r = rm, rt koniec defini¢ného intervalu, n pocet vykreslovanych
bodov grafu.

\begin{asy}
real cc=1.5,u=5,v=3,rv=u/v,rm=1,rt=2%u,rp=rv-rm;int n=90;
import graph;
usepackage ("animate") ;settings.tex="lualatex";defaultpen(.25);import animation;
size(Ocm,5cm) ;
pair wheelpoint(real t)
{return (rp*cos(t*rm/rv)+ccxcos(rp*t/rv),rp*sin(t*rm/rv)-cc*sin(rp*t/rv));}
guide wheel(guide g=nullpath,real a,real b,int n)
{real width=(b-a)/n;for(int i=0;i<=n;++i)

{real t=at+width*i;g=g--wheelpoint(t);} return g;}
real tinterval=rt*pi,t1=0,t2=tl+tinterval;draw(circle((0,0),rv),olive+.75);
animation a;

pair zl=wheelpoint(t1l);dot(zl,red);real dt=(t2-t1)/n;
for(int i=0;i<=n;++i) {save();
real t=tl+dt*ij;real kx=rpxcos(rmxt/rv);real ky=rp*sin(rm*t/rv);
filldraw(circle((kx,ky),cc),.2paleblue+white, .2paleblue+white+.5);
draw((0,0)--(rv*cos (rm*t/rv) ,rvksin(rm*t/rv)),lightblue) ;
if (£>0) {filldraw((kx,ky)--arc((kx,ky),rm,180*rm*t/rv/pi,
-180*rp*t/rv/pi)--cycle,white+.75blue+opacity(.25) ,drawpen=lightblue);}
draw(circle((0,0),rv),olive+.75) ;label ("$K$", (-.6*rv,-.75%rv) ,SW,o0live);
draw(circle((0,0),rp) ,dotted+bluetwhite);
draw(circle((0,0) ,rp-cc),yellow+.36red) ;draw(circle((0,0),rp+cc),yellow+.35red) ;
label("$x$", (rv+.25,0),N) ;draw((-rv-.25,0)--(xrv+.25,0));
label("$y$", (0,rv+.25) ,W) ;draw((0,-rv-.25)--(0,rv+.25));
draw(wheel(t1,t2,8*n) ,dotted+red) ;draw(circle((kx,ky),rm),blue+.75);
label("$k$", (kx-.6,ky-.75),SW,blue) ;draw((kx,ky) --wheelpoint (t) ,black+.625);
dot ((kx,ky)) ;dot (wheelpoint (t) ,red+black) ;draw(wheel(t1,t,8*max(1,i)),red+.5);
label("\scriptsize$t="+string(t,7)+"$", (.3*rv,-rv),SE,blue);
a.add() ;restore();} erase();
label(a.pdf (delay=250, "buttonsize=10pt,controls,autoplay,loop,
palindrome",multipage=false));
\end{asy}

3. Asymptote a 3D obrazky

Vytvorit 3D obrazok v programe Asymptote je pomerne jednoduché. Vy-
sledny obrézok je porovnatelny s 3D obrazkami vytvorenymi v komerénych
programoch Wolfram Mathematica a Maple. K pouzivaniu Asymptote ma
priviedla nutnost. V pripravovanej publikécii z matematickej analyzy funkcii
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t = 9.215338
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Obr. 2: Priklad animéacie hypocykloidy

viacerych premennych som potreboval vykreslovat grafy funkcii dvoch pre-
mennych. Jedna z moZnosti je pouzit balicek TikZ — dalsi vykonny prostrie-
dok na vektorovu grafiku implementovany do TEX-u. Problém je, ze v TikZ-e
nakreslime prekrasne 2D a aj 3D obréazky (grafy funkcii, schémy, Statistické
grafy, chemické grafy atd.), ale 3D obrazky nedokdZeme interaktivne oté-
¢at, zmensovat, pohybovat. Druhd moznost bola pouzif obrazky z kome-
réného programu Wolfram Mathematica, ktorého licenciu mam v legalnom
drzani. Z tohto programu som nedokéazal exportovat obrazky akceptovatelné
v TgX-u, t. j. .pdf forméate. Este som mohol pouzit Open Source program
wxMaxima, ale v tomto pripade je situacia obdobnéa. Pre nasledujtice obrazky

st definované nové farby v prostredi asydef.
\begin{asydef}

pen blackIV=black*0.40+white*0.60;

pen blackII=black*0.20+white*0.80;

pen PPblueblack=blue*0.50+black*0.50;

pen PPoliveblack=heavygreen*0.50+black*0.50;

pen PPblueblackI =PPblueblack*0.60+white*0.40;

pen blueII=blue*0.20+whitex0.80;

pen blueV=blue*0.50+white*0.50;
\end{asydef}

Pri tvorbe grafov pomocou Asymptote sa Standartne definuje transpa-
rentné pozadie az na 3D grafy. S nacitanim modulu graph3 sa nastavi biele
pozadie obrazku, daju sa nastavit rézne farby az na transparentné pozadie.
Na tivod uvedieme priklad trojrozmerného grafu vytvoreného v Asymptote.
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\begin{asy}
import graph3;import palette;
size(175,175,IgnoreAspect);
currentprojection=perspective(2,.55,0.25);
real f(pair z) {return sin(z.x)*sin(z.y);}
draw(surface(f, (-pi,-pi), (pi,pi) ,nx=24,
Spline),lightblue,render (merge=true))
surface f=surface(f, (-pi,-pi),(pi,pi),
24,Spline) ;
draw(f ,mean(palette(f.map(zpart),
Rainbow(24))) ,brown) ;
draw(Label ("$x$",1),
(-1.2pi,0,0)--
(1.2pi,0,0) ,brown,Arrow3) ;
draw(Label("$y$",1),
(0,-1.2pi,0)—-
(0,1.2pi,0) ,brown,Arrow3);
draw(Label ("$z$",1),
(0,0,-1.2)--(0,0,1.2) ,brown,Arrow3) ;
label ("$z=\sin{x}\cdot\sin{y}$",
(.5,.5,-1.35),SE,deepblue) ;
\end{asy}

z=sinz-siny
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Obr. 3: Graf funkcie z = sinz - siny, (z,y) € (-7, 7) X (—7,m)

Na obr. 3 je znazorneny v kartezianskych stradniciach graf funkcie z =

sinx - siny na intervale (—m, ) x (—m, 7). Uvedené st tri grafické modifi-

kécie tohto obrazku. Prvy podobrazok (vpravo hore) zodpovedd napisanému

zdrojovému kédu, na ostatnych dvoch je zmenené projekcia
currentprojection=perspective(2,.55,0.25);

na currentprojection=orthographic(2,.55,.25);.




////////////////////////////////////////////////////////////////////////////////
//
// (C) 2012--today, Alexander Grahn
//
// 3Dmenu.js
//
// version 20140923
//
////////////////////////////////////////////////////////////////////////////////
//
// 3D JavaScript used by media9.sty
//
// Extended functionality of the (right click) context menu of 3D annotations.
//
//  1.) Adds the following items to the 3D context menu:
//
//   * `Generate Default View'
//
//      Finds good default camera settings, returned as options for use with
//      the \includemedia command.
//
//   * `Get Current View'
//
//      Determines camera, cross section and part settings of the current view,
//      returned as `VIEW' section that can be copied into a views file of
//      additional views. The views file is inserted using the `3Dviews' option
//      of \includemedia.
//
//   * `Cross Section'
//
//      Toggle switch to add or remove a cross section into or from the current
//      view. The cross section can be moved in the x, y, z directions using x,
//      y, z and X, Y, Z keys on the keyboard, be tilted against and spun
//      around the upright Z axis using the Up/Down and Left/Right arrow keys
//      and caled using the s and S keys.
//
//  2.) Enables manipulation of position and orientation of indiviual parts and
//      groups of parts in the 3D scene. Parts which have been selected with the
//      mouse can be scaled moved around and rotated like the cross section as
//      described above. To spin the parts around their local up-axis, keep
//      Control key pressed while using the Up/Down and Left/Right arrow keys.
//
// This work may be distributed and/or modified under the
// conditions of the LaTeX Project Public License.
// 
// The latest version of this license is in
//   http://mirrors.ctan.org/macros/latex/base/lppl.txt
// 
// This work has the LPPL maintenance status `maintained'.
// 
// The Current Maintainer of this work is A. Grahn.
//
// The code borrows heavily from Bernd Gaertners `Miniball' software,
// originally written in C++, for computing the smallest enclosing ball of a
// set of points; see: http://www.inf.ethz.ch/personal/gaertner/miniball.html
//
////////////////////////////////////////////////////////////////////////////////
//host.console.show();

//constructor for doubly linked list
function List(){
  this.first_node=null;
  this.last_node=new Node(undefined);
}
List.prototype.push_back=function(x){
  var new_node=new Node(x);
  if(this.first_node==null){
    this.first_node=new_node;
    new_node.prev=null;
  }else{
    new_node.prev=this.last_node.prev;
    new_node.prev.next=new_node;
  }
  new_node.next=this.last_node;
  this.last_node.prev=new_node;
};
List.prototype.move_to_front=function(it){
  var node=it.get();
  if(node.next!=null && node.prev!=null){
    node.next.prev=node.prev;
    node.prev.next=node.next;
    node.prev=null;
    node.next=this.first_node;
    this.first_node.prev=node;
    this.first_node=node;
  }
};
List.prototype.begin=function(){
  var i=new Iterator();
  i.target=this.first_node;
  return(i);
};
List.prototype.end=function(){
  var i=new Iterator();
  i.target=this.last_node;
  return(i);
};
function Iterator(it){
  if( it!=undefined ){
    this.target=it.target;
  }else {
    this.target=null;
  }
}
Iterator.prototype.set=function(it){this.target=it.target;};
Iterator.prototype.get=function(){return(this.target);};
Iterator.prototype.deref=function(){return(this.target.data);};
Iterator.prototype.incr=function(){
  if(this.target.next!=null) this.target=this.target.next;
};
//constructor for node objects that populate the linked list
function Node(x){
  this.prev=null;
  this.next=null;
  this.data=x;
}
function sqr(r){return(r*r);}//helper function

//Miniball algorithm by B. Gaertner
function Basis(){
  this.m=0;
  this.q0=new Array(3);
  this.z=new Array(4);
  this.f=new Array(4);
  this.v=new Array(new Array(3), new Array(3), new Array(3), new Array(3));
  this.a=new Array(new Array(3), new Array(3), new Array(3), new Array(3));
  this.c=new Array(new Array(3), new Array(3), new Array(3), new Array(3));
  this.sqr_r=new Array(4);
  this.current_c=this.c[0];
  this.current_sqr_r=0;
  this.reset();
}
Basis.prototype.center=function(){return(this.current_c);};
Basis.prototype.size=function(){return(this.m);};
Basis.prototype.pop=function(){--this.m;};
Basis.prototype.excess=function(p){
  var e=-this.current_sqr_r;
  for(var k=0;k<3;++k){
    e+=sqr(p[k]-this.current_c[k]);
  }
  return(e);
};
Basis.prototype.reset=function(){
  this.m=0;
  for(var j=0;j<3;++j){
    this.c[0][j]=0;
  }
  this.current_c=this.c[0];
  this.current_sqr_r=-1;
};
Basis.prototype.push=function(p){
  var i, j;
  var eps=1e-32;
  if(this.m==0){
    for(i=0;i<3;++i){
      this.q0[i]=p[i];
    }
    for(i=0;i<3;++i){
      this.c[0][i]=this.q0[i];
    }
    this.sqr_r[0]=0;
  }else {
    for(i=0;i<3;++i){
      this.v[this.m][i]=p[i]-this.q0[i];
    }
    for(i=1;i<this.m;++i){
      this.a[this.m][i]=0;
      for(j=0;j<3;++j){
        this.a[this.m][i]+=this.v[i][j]*this.v[this.m][j];
      }
      this.a[this.m][i]*=(2/this.z[i]);
    }
    for(i=1;i<this.m;++i){
      for(j=0;j<3;++j){
        this.v[this.m][j]-=this.a[this.m][i]*this.v[i][j];
      }
    }
    this.z[this.m]=0;
    for(j=0;j<3;++j){
      this.z[this.m]+=sqr(this.v[this.m][j]);
    }
    this.z[this.m]*=2;
    if(this.z[this.m]<eps*this.current_sqr_r) return(false);
    var e=-this.sqr_r[this.m-1];
    for(i=0;i<3;++i){
      e+=sqr(p[i]-this.c[this.m-1][i]);
    }
    this.f[this.m]=e/this.z[this.m];
    for(i=0;i<3;++i){
      this.c[this.m][i]=this.c[this.m-1][i]+this.f[this.m]*this.v[this.m][i];
    }
    this.sqr_r[this.m]=this.sqr_r[this.m-1]+e*this.f[this.m]/2;
  }
  this.current_c=this.c[this.m];
  this.current_sqr_r=this.sqr_r[this.m];
  ++this.m;
  return(true);
};
function Miniball(){
  this.L=new List();
  this.B=new Basis();
  this.support_end=new Iterator();
}
Miniball.prototype.mtf_mb=function(it){
  var i=new Iterator(it);
  this.support_end.set(this.L.begin());
  if((this.B.size())==4) return;
  for(var k=new Iterator(this.L.begin());k.get()!=i.get();){
    var j=new Iterator(k);
    k.incr();
    if(this.B.excess(j.deref()) > 0){
      if(this.B.push(j.deref())){
        this.mtf_mb(j);
        this.B.pop();
        if(this.support_end.get()==j.get())
          this.support_end.incr();
        this.L.move_to_front(j);
      }
    }
  }
};
Miniball.prototype.check_in=function(b){
  this.L.push_back(b);
};
Miniball.prototype.build=function(){
  this.B.reset();
  this.support_end.set(this.L.begin());
  this.mtf_mb(this.L.end());
};
Miniball.prototype.center=function(){
  return(this.B.center());
};
Miniball.prototype.radius=function(){
  return(Math.sqrt(this.B.current_sqr_r));
};

//functions called by menu items
function calc3Dopts () {
  //create Miniball object
  var mb=new Miniball();
  //auxiliary vector
  var corner=new Vector3();
  //iterate over all visible mesh nodes in the scene
  for(i=0;i<scene.meshes.count;i++){
    var mesh=scene.meshes.getByIndex(i);
    if(!mesh.visible) continue;
    //local to parent transformation matrix
    var trans=mesh.transform;
    //build local to world transformation matrix by recursively
    //multiplying the parent's transf. matrix on the right
    var parent=mesh.parent;
    while(parent.transform){
      trans=trans.multiply(parent.transform);
      parent=parent.parent;
    }
    //get the bbox of the mesh (local coordinates)
    var bbox=mesh.computeBoundingBox();
    //transform the local bounding box corner coordinates to
    //world coordinates for bounding sphere determination
    //BBox.min
    corner.set(bbox.min);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    //BBox.max
    corner.set(bbox.max);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    //remaining six BBox corners
    corner.set(bbox.min.x, bbox.max.y, bbox.max.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.min.x, bbox.min.y, bbox.max.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.min.x, bbox.max.y, bbox.min.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.max.x, bbox.min.y, bbox.min.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.max.x, bbox.min.y, bbox.max.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.max.x, bbox.max.y, bbox.min.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
  }
  //compute the smallest enclosing bounding sphere
  mb.build();
  //
  //current camera settings
  //
  var camera=scene.cameras.getByIndex(0);
  var res=''; //initialize result string
  //aperture angle of the virtual camera (perspective projection) *or*
  //orthographic scale (orthographic projection)
  if(camera.projectionType==camera.TYPE_PERSPECTIVE){
    var aac=camera.fov*180/Math.PI;
    if(host.util.printf('%.4f', aac)!=30)
      res+=host.util.printf('\n3Daac=%s,', aac);
  }else{
      camera.viewPlaneSize=2.*mb.radius();
      res+=host.util.printf('\n3Dortho=%s,', 1./camera.viewPlaneSize);
  }
  //camera roll
  var roll = camera.roll*180/Math.PI;
  if(host.util.printf('%.4f', roll)!=0)
    res+=host.util.printf('\n3Droll=%s,',roll);
  //target to camera vector
  var c2c=new Vector3();
  c2c.set(camera.position);
  c2c.subtractInPlace(camera.targetPosition);
  c2c.normalize();
  if(!(c2c.x==0 && c2c.y==-1 && c2c.z==0))
    res+=host.util.printf('\n3Dc2c=%s %s %s,', c2c.x, c2c.y, c2c.z);
  //
  //new camera settings
  //
  //bounding sphere centre --> new camera target
  var coo=new Vector3();
  coo.set((mb.center())[0], (mb.center())[1], (mb.center())[2]);
  if(coo.length)
    res+=host.util.printf('\n3Dcoo=%s %s %s,', coo.x, coo.y, coo.z);
  //radius of orbit
  if(camera.projectionType==camera.TYPE_PERSPECTIVE){
    var roo=mb.radius()/ Math.sin(aac * Math.PI/ 360.);
  }else{
    //orthographic projection
    var roo=mb.radius();
  }
  res+=host.util.printf('\n3Droo=%s,', roo);
  //update camera settings in the viewer
  var currol=camera.roll;
  camera.targetPosition.set(coo);
  camera.position.set(coo.add(c2c.scale(roo)));
  camera.roll=currol;
  //determine background colour
  rgb=scene.background.getColor();
  if(!(rgb.r==1 && rgb.g==1 && rgb.b==1))
    res+=host.util.printf('\n3Dbg=%s %s %s,', rgb.r, rgb.g, rgb.b);
  //determine lighting scheme
  switch(scene.lightScheme){
    case scene.LIGHT_MODE_FILE:
      curlights='Artwork';break;
    case scene.LIGHT_MODE_NONE:
      curlights='None';break;
    case scene.LIGHT_MODE_WHITE:
      curlights='White';break;
    case scene.LIGHT_MODE_DAY:
      curlights='Day';break;
    case scene.LIGHT_MODE_NIGHT:
      curlights='Night';break;
    case scene.LIGHT_MODE_BRIGHT:
      curlights='Hard';break;
    case scene.LIGHT_MODE_RGB:
      curlights='Primary';break;
    case scene.LIGHT_MODE_BLUE:
      curlights='Blue';break;
    case scene.LIGHT_MODE_RED:
      curlights='Red';break;
    case scene.LIGHT_MODE_CUBE:
      curlights='Cube';break;
    case scene.LIGHT_MODE_CAD:
      curlights='CAD';break;
    case scene.LIGHT_MODE_HEADLAMP:
      curlights='Headlamp';break;
  }
  if(curlights!='Artwork')
    res+=host.util.printf('\n3Dlights=%s,', curlights);
  //determine global render mode
  switch(scene.renderMode){
    case scene.RENDER_MODE_BOUNDING_BOX:
      currender='BoundingBox';break;
    case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX:
      currender='TransparentBoundingBox';break;
    case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX_OUTLINE:
      currender='TransparentBoundingBoxOutline';break;
    case scene.RENDER_MODE_VERTICES:
      currender='Vertices';break;
    case scene.RENDER_MODE_SHADED_VERTICES:
      currender='ShadedVertices';break;
    case scene.RENDER_MODE_WIREFRAME:
      currender='Wireframe';break;
    case scene.RENDER_MODE_SHADED_WIREFRAME:
      currender='ShadedWireframe';break;
    case scene.RENDER_MODE_SOLID:
      currender='Solid';break;
    case scene.RENDER_MODE_TRANSPARENT:
      currender='Transparent';break;
    case scene.RENDER_MODE_SOLID_WIREFRAME:
      currender='SolidWireframe';break;
    case scene.RENDER_MODE_TRANSPARENT_WIREFRAME:
      currender='TransparentWireframe';break;
    case scene.RENDER_MODE_ILLUSTRATION:
      currender='Illustration';break;
    case scene.RENDER_MODE_SOLID_OUTLINE:
      currender='SolidOutline';break;
    case scene.RENDER_MODE_SHADED_ILLUSTRATION:
      currender='ShadedIllustration';break;
    case scene.RENDER_MODE_HIDDEN_WIREFRAME:
      currender='HiddenWireframe';break;
  }
  if(currender!='Solid')
    res+=host.util.printf('\n3Drender=%s,', currender);
  //write result string to the console
  host.console.show();
//  host.console.clear();
  host.console.println('%%\n%% Copy and paste the following text to the\n'+
    '%% option list of \\includemedia!\n%%' + res + '\n');
}

function get3Dview () {
  var camera=scene.cameras.getByIndex(0);
  var coo=camera.targetPosition;
  var c2c=camera.position.subtract(coo);
  var roo=c2c.length;
  c2c.normalize();
  var res='VIEW%=insert optional name here\n';
  if(!(coo.x==0 && coo.y==0 && coo.z==0))
    res+=host.util.printf('  COO=%s %s %s\n', coo.x, coo.y, coo.z);
  if(!(c2c.x==0 && c2c.y==-1 && c2c.z==0))
    res+=host.util.printf('  C2C=%s %s %s\n', c2c.x, c2c.y, c2c.z);
  if(roo > 1e-9)
    res+=host.util.printf('  ROO=%s\n', roo);
  var roll = camera.roll*180/Math.PI;
  if(host.util.printf('%.4f', roll)!=0)
    res+=host.util.printf('  ROLL=%s\n', roll);
  if(camera.projectionType==camera.TYPE_PERSPECTIVE){
    var aac=camera.fov * 180/Math.PI;
    if(host.util.printf('%.4f', aac)!=30)
      res+=host.util.printf('  AAC=%s\n', aac);
  }else{
    if(host.util.printf('%.4f', camera.viewPlaneSize)!=1)
      res+=host.util.printf('  ORTHO=%s\n', 1./camera.viewPlaneSize);
  }
  rgb=scene.background.getColor();
  if(!(rgb.r==1 && rgb.g==1 && rgb.b==1))
    res+=host.util.printf('  BGCOLOR=%s %s %s\n', rgb.r, rgb.g, rgb.b);
  switch(scene.lightScheme){
    case scene.LIGHT_MODE_FILE:
      curlights='Artwork';break;
    case scene.LIGHT_MODE_NONE:
      curlights='None';break;
    case scene.LIGHT_MODE_WHITE:
      curlights='White';break;
    case scene.LIGHT_MODE_DAY:
      curlights='Day';break;
    case scene.LIGHT_MODE_NIGHT:
      curlights='Night';break;
    case scene.LIGHT_MODE_BRIGHT:
      curlights='Hard';break;
    case scene.LIGHT_MODE_RGB:
      curlights='Primary';break;
    case scene.LIGHT_MODE_BLUE:
      curlights='Blue';break;
    case scene.LIGHT_MODE_RED:
      curlights='Red';break;
    case scene.LIGHT_MODE_CUBE:
      curlights='Cube';break;
    case scene.LIGHT_MODE_CAD:
      curlights='CAD';break;
    case scene.LIGHT_MODE_HEADLAMP:
      curlights='Headlamp';break;
  }
  if(curlights!='Artwork')
    res+='  LIGHTS='+curlights+'\n';
  switch(scene.renderMode){
    case scene.RENDER_MODE_BOUNDING_BOX:
      defaultrender='BoundingBox';break;
    case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX:
      defaultrender='TransparentBoundingBox';break;
    case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX_OUTLINE:
      defaultrender='TransparentBoundingBoxOutline';break;
    case scene.RENDER_MODE_VERTICES:
      defaultrender='Vertices';break;
    case scene.RENDER_MODE_SHADED_VERTICES:
      defaultrender='ShadedVertices';break;
    case scene.RENDER_MODE_WIREFRAME:
      defaultrender='Wireframe';break;
    case scene.RENDER_MODE_SHADED_WIREFRAME:
      defaultrender='ShadedWireframe';break;
    case scene.RENDER_MODE_SOLID:
      defaultrender='Solid';break;
    case scene.RENDER_MODE_TRANSPARENT:
      defaultrender='Transparent';break;
    case scene.RENDER_MODE_SOLID_WIREFRAME:
      defaultrender='SolidWireframe';break;
    case scene.RENDER_MODE_TRANSPARENT_WIREFRAME:
      defaultrender='TransparentWireframe';break;
    case scene.RENDER_MODE_ILLUSTRATION:
      defaultrender='Illustration';break;
    case scene.RENDER_MODE_SOLID_OUTLINE:
      defaultrender='SolidOutline';break;
    case scene.RENDER_MODE_SHADED_ILLUSTRATION:
      defaultrender='ShadedIllustration';break;
    case scene.RENDER_MODE_HIDDEN_WIREFRAME:
      defaultrender='HiddenWireframe';break;
  }
  if(defaultrender!='Solid')
    res+='  RENDERMODE='+defaultrender+'\n';

  //detect existing Clipping Plane (3D Cross Section)
  var clip=null;
  if(
    clip=scene.nodes.getByName('$$$$$$')||
    clip=scene.nodes.getByName('Clipping Plane')
  );
  for(var i=0;i<scene.nodes.count;i++){
    var nd=scene.nodes.getByIndex(i);
    if(nd==clip||nd.name=='') continue;
    var ndUTFName='';
    for (var j=0; j<nd.name.length; j++) {
      var theUnicode = nd.name.charCodeAt(j).toString(16);
      while (theUnicode.length<4) theUnicode = '0' + theUnicode;
      ndUTFName += theUnicode;
    }
    var end=nd.name.lastIndexOf('.');
    if(end>0) var ndUserName=nd.name.substr(0,end);
    else var ndUserName=nd.name;
    respart='  PART='+ndUserName+'\n';
    respart+='    UTF16NAME='+ndUTFName+'\n';
    defaultvals=true;
    if(!nd.visible){
      respart+='    VISIBLE=false\n';
      defaultvals=false;
    }
    if(nd.opacity<1.0){
      respart+='    OPACITY='+nd.opacity+'\n';
      defaultvals=false;
    }
    if(nd.constructor.name=='Mesh'){
      currender=defaultrender;
      switch(nd.renderMode){
        case scene.RENDER_MODE_BOUNDING_BOX:
          currender='BoundingBox';break;
        case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX:
          currender='TransparentBoundingBox';break;
        case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX_OUTLINE:
          currender='TransparentBoundingBoxOutline';break;
        case scene.RENDER_MODE_VERTICES:
          currender='Vertices';break;
        case scene.RENDER_MODE_SHADED_VERTICES:
          currender='ShadedVertices';break;
        case scene.RENDER_MODE_WIREFRAME:
          currender='Wireframe';break;
        case scene.RENDER_MODE_SHADED_WIREFRAME:
          currender='ShadedWireframe';break;
        case scene.RENDER_MODE_SOLID:
          currender='Solid';break;
        case scene.RENDER_MODE_TRANSPARENT:
          currender='Transparent';break;
        case scene.RENDER_MODE_SOLID_WIREFRAME:
          currender='SolidWireframe';break;
        case scene.RENDER_MODE_TRANSPARENT_WIREFRAME:
          currender='TransparentWireframe';break;
        case scene.RENDER_MODE_ILLUSTRATION:
          currender='Illustration';break;
        case scene.RENDER_MODE_SOLID_OUTLINE:
          currender='SolidOutline';break;
        case scene.RENDER_MODE_SHADED_ILLUSTRATION:
          currender='ShadedIllustration';break;
        case scene.RENDER_MODE_HIDDEN_WIREFRAME:
          currender='HiddenWireframe';break;
        //case scene.RENDER_MODE_DEFAULT:
        //  currender='Default';break;
      }
      if(currender!=defaultrender){
        respart+='    RENDERMODE='+currender+'\n';
        defaultvals=false;
      }
    }
    if(origtrans[nd.name]&&!nd.transform.isEqual(origtrans[nd.name])){
      var lvec=nd.transform.transformDirection(new Vector3(1,0,0));
      var uvec=nd.transform.transformDirection(new Vector3(0,1,0));
      var vvec=nd.transform.transformDirection(new Vector3(0,0,1));
      respart+='    TRANSFORM='
               +lvec.x+' '+lvec.y+' '+lvec.z+' '
               +uvec.x+' '+uvec.y+' '+uvec.z+' '
               +vvec.x+' '+vvec.y+' '+vvec.z+' '
               +nd.transform.translation.x+' '
               +nd.transform.translation.y+' '
               +nd.transform.translation.z+'\n';
      defaultvals=false;
    }
    respart+='  END\n';
    if(!defaultvals) res+=respart;
  }
  if(clip){
    var centre=clip.transform.translation;
    var normal=clip.transform.transformDirection(new Vector3(0,0,1));
    res+='  CROSSSECT\n';
    if(!(centre.x==0 && centre.y==0 && centre.z==0))
      res+=host.util.printf(
        '    CENTER=%s %s %s\n', centre.x, centre.y, centre.z);
    if(!(normal.x==1 && normal.y==0 && normal.z==0))
      res+=host.util.printf(
        '    NORMAL=%s %s %s\n', normal.x, normal.y, normal.z);
    res+=host.util.printf(
      '    VISIBLE=%s\n', clip.visible);
    res+=host.util.printf(
      '    PLANECOLOR=%s %s %s\n', clip.material.emissiveColor.r,
             clip.material.emissiveColor.g, clip.material.emissiveColor.b);
    res+=host.util.printf(
      '    OPACITY=%s\n', clip.opacity);
    res+=host.util.printf(
      '    INTERSECTIONCOLOR=%s %s %s\n',
        clip.wireframeColor.r, clip.wireframeColor.g, clip.wireframeColor.b);
    res+='  END\n';
//    for(var propt in clip){
//      console.println(propt+':'+clip[propt]);
//    }
  }
  res+='END\n';
  host.console.show();
//  host.console.clear();
  host.console.println('%%\n%% Add the following VIEW section to a file of\n'+
    '%% predefined views (See option "3Dviews"!).\n%%\n' +
    '%% The view may be given a name after VIEW=...\n' +
    '%% (Remove \'%\' in front of \'=\'.)\n%%');
  host.console.println(res + '\n');
}

//add items to 3D context menu
runtime.addCustomMenuItem("dfltview", "Generate Default View", "default", 0);
runtime.addCustomMenuItem("currview", "Get Current View", "default", 0);
runtime.addCustomMenuItem("csection", "Cross Section", "checked", 0);

//menu event handlers
menuEventHandler = new MenuEventHandler();
menuEventHandler.onEvent = function(e) {
  switch(e.menuItemName){
    case "dfltview": calc3Dopts(); break;
    case "currview": get3Dview(); break;
    case "csection":
      addremoveClipPlane(e.menuItemChecked);
      break;
  }
};
runtime.addEventHandler(menuEventHandler);

//global variable taking reference to currently selected node;
var target=null;
selectionEventHandler=new SelectionEventHandler();
selectionEventHandler.onEvent=function(e){
  if(e.selected&&e.node.name!=''){
    target=e.node;
  }else{
    target=null;
  }
}
runtime.addEventHandler(selectionEventHandler);

cameraEventHandler=new CameraEventHandler();
cameraEventHandler.onEvent=function(e){
  var clip=null;
  runtime.removeCustomMenuItem("csection");
  runtime.addCustomMenuItem("csection", "Cross Section", "checked", 0);
  if(clip=scene.nodes.getByName('$$$$$$')|| //predefined
    scene.nodes.getByName('Clipping Plane')){ //added via context menu
    runtime.removeCustomMenuItem("csection");
    runtime.addCustomMenuItem("csection", "Cross Section", "checked", 1);
  }
  if(clip){//plane in predefined views must be rotated by 90 deg around normal
    clip.transform.rotateAboutLineInPlace(
      Math.PI/2,clip.transform.translation,
      clip.transform.transformDirection(new Vector3(0,0,1))
    );
  }
  for(var i=0; i<rot4x4.length; i++){rot4x4[i].setIdentity()}
  target=null;
}
runtime.addEventHandler(cameraEventHandler);

var rot4x4=new Array(); //keeps track of spin and tilt axes transformations
//key event handler for scaling moving, spinning and tilting objects
keyEventHandler=new KeyEventHandler();
keyEventHandler.onEvent=function(e){
  var backtrans=new Matrix4x4();
  var trgt=null;
  if(target) {
    trgt=target;
    var backtrans=new Matrix4x4();
    var trans=trgt.transform;
    var parent=trgt.parent;
    while(parent.transform){
      //build local to world transformation matrix
      trans.multiplyInPlace(parent.transform);
      //also build world to local back-transformation matrix
      backtrans.multiplyInPlace(parent.transform.inverse.transpose);
      parent=parent.parent;
    }
    backtrans.transposeInPlace();
  }else{
    if(
      trgt=scene.nodes.getByName('$$$$$$')||
      trgt=scene.nodes.getByName('Clipping Plane')
    ) var trans=trgt.transform;
  }
  if(!trgt) return;

  var tname=trgt.name;
  if(typeof(rot4x4[tname])=='undefined') rot4x4[tname]=new Matrix4x4();
  if(target)
    var tiltAxis=rot4x4[tname].transformDirection(new Vector3(0,1,0));
  else  
    var tiltAxis=trans.transformDirection(new Vector3(0,1,0));
  var spinAxis=rot4x4[tname].transformDirection(new Vector3(0,0,1));

  //get the centre of the mesh
  if(target&&trgt.constructor.name=='Mesh'){
    var centre=trans.transformPosition(trgt.computeBoundingBox().center);
  }else{ //part group (Node3 parent node, clipping plane)
    var centre=new Vector3(trans.translation);
  }
  switch(e.characterCode){
    case 30://tilt up
      rot4x4[tname].rotateAboutLineInPlace(
          -Math.PI/900,rot4x4[tname].translation,tiltAxis);
      trans.rotateAboutLineInPlace(-Math.PI/900,centre,tiltAxis);
      break;
    case 31://tilt down
      rot4x4[tname].rotateAboutLineInPlace(
          Math.PI/900,rot4x4[tname].translation,tiltAxis);
      trans.rotateAboutLineInPlace(Math.PI/900,centre,tiltAxis);
      break;
    case 28://spin right
      if(e.ctrlKeyDown&&target){
        trans.rotateAboutLineInPlace(-Math.PI/900,centre,spinAxis);
      }else{
        rot4x4[tname].rotateAboutLineInPlace(
            -Math.PI/900,rot4x4[tname].translation,new Vector3(0,0,1));
        trans.rotateAboutLineInPlace(-Math.PI/900,centre,new Vector3(0,0,1));
      }
      break;
    case 29://spin left
      if(e.ctrlKeyDown&&target){
        trans.rotateAboutLineInPlace(Math.PI/900,centre,spinAxis);
      }else{
        rot4x4[tname].rotateAboutLineInPlace(
            Math.PI/900,rot4x4[tname].translation,new Vector3(0,0,1));
        trans.rotateAboutLineInPlace(Math.PI/900,centre,new Vector3(0,0,1));
      }
      break;
    case 120: //x
      translateTarget(trans, new Vector3(1,0,0), e);
      break;
    case 121: //y
      translateTarget(trans, new Vector3(0,1,0), e);
      break;
    case 122: //z
      translateTarget(trans, new Vector3(0,0,1), e);
      break;
    case 88: //shift + x
      translateTarget(trans, new Vector3(-1,0,0), e);
      break;
    case 89: //shift + y
      translateTarget(trans, new Vector3(0,-1,0), e);
      break;
    case 90: //shift + z
      translateTarget(trans, new Vector3(0,0,-1), e);
      break;
    case 115: //s
      trans.translateInPlace(centre.scale(-1));
      trans.scaleInPlace(1.01);
      trans.translateInPlace(centre.scale(1));
      break;
    case 83: //shift + s
      trans.translateInPlace(centre.scale(-1));
      trans.scaleInPlace(1/1.01);
      trans.translateInPlace(centre.scale(1));
      break;
  }
  trans.multiplyInPlace(backtrans);
}
runtime.addEventHandler(keyEventHandler);

//translates object by amount calculated from Canvas size
function translateTarget(t, d, e){
  var cam=scene.cameras.getByIndex(0);
  if(cam.projectionType==cam.TYPE_PERSPECTIVE){
    var scale=Math.tan(cam.fov/2)
              *cam.targetPosition.subtract(cam.position).length
              /Math.min(e.canvasPixelWidth,e.canvasPixelHeight);
  }else{
    var scale=cam.viewPlaneSize/2
              /Math.min(e.canvasPixelWidth,e.canvasPixelHeight);
  }
  t.translateInPlace(d.scale(scale));
}

function addremoveClipPlane(chk) {
  var curTrans=getCurTrans();
  var clip=scene.createClippingPlane();
  if(chk){
    //add Clipping Plane and place its center either into the camera target
    //position or into the centre of the currently selected mesh node
    var centre=new Vector3();
    if(target){
      var trans=target.transform;
      var parent=target.parent;
      while(parent.transform){
        trans=trans.multiply(parent.transform);
        parent=parent.parent;
      }
      if(target.constructor.name=='Mesh'){
        var centre=trans.transformPosition(target.computeBoundingBox().center);
      }else{
        var centre=new Vector3(trans.translation);
      }
      target=null;
    }else{
      centre.set(scene.cameras.getByIndex(0).targetPosition);
    }
    clip.transform.setView(
      new Vector3(0,0,0), new Vector3(1,0,0), new Vector3(0,1,0));
    clip.transform.translateInPlace(centre);
  }else{
    if(
      scene.nodes.getByName('$$$$$$')||
      scene.nodes.getByName('Clipping Plane')
    ){
      clip.remove();clip=null;
    }
  }
  restoreTrans(curTrans);
  return clip;
}

//function to store current transformation matrix of all nodes in the scene
function getCurTrans() {
  var tA=new Array();
  for(var i=0; i<scene.nodes.count; i++){
    var nd=scene.nodes.getByIndex(i);
    if(nd.name=='') continue;
    tA[nd.name]=new Matrix4x4(nd.transform);
  }
  return tA;
}

//function to restore transformation matrices given as arg
function restoreTrans(tA) {
  for(var i=0; i<scene.nodes.count; i++){
    var nd=scene.nodes.getByIndex(i);
    if(tA[nd.name]) nd.transform.set(tA[nd.name]);
  }
}

//store original transformation matrix of all mesh nodes in the scene
var origtrans=getCurTrans();

//set initial state of "Cross Section" menu entry
cameraEventHandler.onEvent(1);

//host.console.clear();



////////////////////////////////////////////////////////////////////////////////
//
// (C) 2012, Michail Vidiassov, John C. Bowman, Alexander Grahn
//
// asylabels.js
//
// version 20120912
//
////////////////////////////////////////////////////////////////////////////////
//
// 3D JavaScript to be used with media9.sty (option `add3Djscript') for
// Asymptote generated PRC files
//
// adds billboard behaviour to text labels in Asymptote PRC files so that
// they always face the camera under 3D rotation.
//
//
// This work may be distributed and/or modified under the
// conditions of the LaTeX Project Public License.
// 
// The latest version of this license is in
//   http://mirrors.ctan.org/macros/latex/base/lppl.txt
// 
// This work has the LPPL maintenance status `maintained'.
// 
// The Current Maintainer of this work is A. Grahn.
//
////////////////////////////////////////////////////////////////////////////////

var bbnodes=new Array(); // billboard meshes
var bbtrans=new Array(); // billboard transforms

function fulltransform(mesh) 
{ 
  var t=new Matrix4x4(mesh.transform); 
  if(mesh.parent.name != "") { 
    var parentTransform=fulltransform(mesh.parent); 
    t.multiplyInPlace(parentTransform); 
    return t; 
  } else
    return t; 
} 

// find all text labels in the scene and determine pivoting points
var nodes=scene.nodes;
var nodescount=nodes.count;
var third=1.0/3.0;
for(var i=0; i < nodescount; i++) {
  var node=nodes.getByIndex(i); 
  var name=node.name;
  var end=name.lastIndexOf(".")-1;
  if(end > 0) {
    if(name.charAt(end) == "\001") {
      var start=name.lastIndexOf("-")+1;
      if(end > start) {
        node.name=name.substr(0,start-1);
        var nodeMatrix=fulltransform(node.parent);
        var c=nodeMatrix.translation; // position
        var d=Math.pow(Math.abs(nodeMatrix.determinant),third); // scale
        bbnodes.push(node);
        bbtrans.push(Matrix4x4().scale(d,d,d).translate(c).multiply(nodeMatrix.inverse));
      }
    }
  }
}

var camera=scene.cameras.getByIndex(0); 
var zero=new Vector3(0,0,0);
var bbcount=bbnodes.length;

// event handler to maintain camera-facing text labels
billboardHandler=new RenderEventHandler();
billboardHandler.onEvent=function(event)
{
  var T=new Matrix4x4();
  T.setView(zero,camera.position.subtract(camera.targetPosition),
            camera.up.subtract(camera.position));

  for(var j=0; j < bbcount; j++)
    bbnodes[j].transform.set(T.multiply(bbtrans[j]));
  runtime.refresh(); 
}
runtime.addEventHandler(billboardHandler);

runtime.refresh();






Védecké a odborné c¢lanky

Na druhom podobrazku (vlavo dole) je v riadku

draw(surface(f, (-pi,-pi), (pi,pi) ,nx=24,Spline),
lightblue,render (merge=true));

nahradend farba 1ightblue farbou blue+opacity(.75), t. j.

draw(surface(f, (-pi,-pi), (pi,pi) ,nx=24,Spline),
blue+opacity(.75) ,render (merge=true));

a na poslednom podobrazku je uvedeny riadok a nasledujtace dva riadky

surface f=surface(f, (-pi,-pi), (pi,pi),24,Spline);
draw(f,mean(palette(f.map(zpart) ,Rainbow(24))) ,brown);

nahradené jedinym riadkom

draw(surface(f, (-pi,-pi), (pi,pi) ,nx=24,Spline),
blueII+opacity(.5) ,meshpen=PPblueblackI+thick(),
nolight,render (merge=true)) ;

Na obr. 4 je graf kvadratickej formy f(x,y) = 22 — 32, (z,y) € R? zn4-
zorneny na intervale (—2,2) x (—2,2).

\begin{asy}

import graph3;

texpreamble ("\usepackage{amsmath}") ;

size(3.5cm,0);

currentprojection=orthographic(2,2.5,2.5);

real f(pair z) {return z.x"2-z.y"2;}

surface s=surface(f,(-2,-2),(2,2),nx=8,Spline);

draw(s,blueII+opacity(.75) ,meshpen=PPblueblackI+thick(),
nolight,render (merge=true));

label(scale(.65)*"$£f$",2X+4Z,-X,PPblueblacklI);

draw(Label("$4$",position=BeginPoint),(.05,0,4)--(-.05,0,4));

/] ...

draw(Label("$x$",position=EndPoint), (-3,0,0)--

(3,0,0) ,Arrowd);

draw(Label ("$y$" ,position=EndPoint), (0,-3,0)-~

(0,3,0) ,Arrow3);

draw(Label ("$z$",position=EndPoint), (0,0,-5)--

(0,0,5) ,Arrow3) ;

\end{asy}

Obr. 4: Graf funkcie f(z,y) = 2% — y?, (z,y) € R?

Na obr. 5 je graf dvojrozmernej funkcie

fay) = 2 (ay) € B2 —{(0,0)).

Obrézok ilustruje limitny prechod f(x,y) — oo pre (z,y) — (0,0). Funk-
¢né hodnoty funkcie f v okoli bodu (0,0) s polomerom r = 0.02 st z grafu
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\begin{asy}
import graph3;size(3.5cm,0);
currentprojection=orthographic(1.25,1,2.5);
real f(pair z) {real r=z.x"2+z.y"2; return r>=0.02

? min(8,sqrt(z.x"2+z.y"2)/

(sqrt(z.x"2+z.y"2+1)-1)) : 0 ;}
bool allow(pair z) {return £(z)>0;}
surface s=surface(f,(-1.5,-1.5),(1.5,1.5),nx=16,allow);
draw(s,blueII+opacity(.75) ,meshpen=PPblueblackI+thick(),

nolight,render (merge=true)) ;

draw(Label("$7$",position=EndPoint),(.05,0,7)--(-.05,0,7));
/] ...
draw(Label ("$x$",position=EndPoint), (-2,0,0)--
(1,0,0) ,Arrow3);
draw(Label("$y$",position=EndPoint), (0,-2,0)--
(0,1,0) ,Arrowd);
draw(Label("$z$",position=EndPoint), (0,0,-1)--
(0,0,9) ,Arrow3);
draw(scale(.05, .05, .05) *unitsphere,PPblueblack+1) ;
label(scale(.75)*"$0$", .25Z+.25Z,Y,PPblueblack) ;
\end{asy}

. /222
Obr. 5: Graf funkcie f(x,y) = ﬁ,
(z,y) € R? —{(0,0)} v okoli bodu (0,0)

vyrezané. KedZe graf vykresluje iba 16 vrstevnic rovnobeZnych (teda ich prie-
metov do roviny xy) s osou x a 16 vrstevnic rovnobeznych s osou y hrany
okolia tvoria uzavretii linedrnu lomena ¢iaru. Pri vic¢Som pocte vrstevnic by
sa graf ,vylepsil, ale aj zbyto¢ne predizil preklad. Ale vypovedna hodnota
obrazku by sa prakticky nezlepsila.

Graf dvojrozmernej funkcie f(z,y) = 2? —y? + 3, (z,y) € R? (obr. 6)
je znézorneny pomocou polarnych suradnic. Definiény obor, t. j. nezavislé
premenné x a y su vyjadrené pomocou vztahov & = pcosp, y = psiny
a obraz pomocou vztahu f(z,y) = (pcos¢)? —(psin¢)?+3. V nasom pripade
to je cast prikazu

return ((xx)*cos(t.y), (xx)*sin(t.y),
((xx)*cos(t.y)) "2-((xx)*sin(t.y)) "2+3);

Stucastou grafu je krivka pl spajajica maximalnu hodnotu a minimalnu hod-
notu zobrazeného grafu a jej priemet do roviny zy. Obe si definované pa-
rametricky pomocou trojice bodov x(real t), y(real t), w(real t), resp.
x(real t), y(real t), z(real t).

Na zaver uvedieme na ilustraciu este tri priestorové grafy vytvorené po-
mocou programu Asymptote. Na prvom (obr. 7) je zndzornend priestorova
Spirdla f zadana v parametrickom tvare a dotykova priamka v jej bode.
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Védecké a odborné c¢lanky

\begin{asy}

import graph3;size(3.5cm,0);

currentprojection=orthographic(1.25,1,2.5);
draw(shift(.2X+.2Y)*surface(scale(.75,1.2)*unitcircle),blackII+opacity(.25),nolight);
triple f(pair t) { real xx=t.x;

return ((xx)*cos(t.y), (xx)*sin(t.y), ((xx)*cos(t.y)) 2-((xx)*sin(t.y))"2+3);}

surface s=surface(f,(0,0),(1,2*pi),8,8,
usplinetype=new splinetype[] {notaknot,notaknot,monotonic},
vsplinetype=Spline);
draw(shift(.2X+.2Y)*scale(.75,1.2,1)*s,bluelI+opacity(.5),
meshpen=PPblueblackI+thick() ,nolight,render (merge=true));
real x(real t) {return cos(t);}
real y(real t) {return sin(t);}
real z(real t) {return 0;}
real w(real t) {return cos(t)*cos(t)-sin(t)*sin(t)+3;}
path3 pl=graph(x,y,z,0,2*pi,operator ..);
draw(shift(.2X+.2Y)*scale(.75,1.2,1)*pl,PPblueblackI);
path3 p2=graph(x,y,w,pi/2,pi,operator ..);
draw(shift (.2X+.2Y)*scale(.75,1.2,1)*p2,PPblueblack+1.5);
draw(Label("$0$",position=EndPoint), (0,0,.05)--(0,0,-.15));
draw(Label("$4$" ,position=EndPoint), (.05,0,4)--(-.05,0,4));
/] ...

x

draw(Label("$x$",position=EndPoint),(-1.25,0,0)--(1.75,0,0) ,Arrow3);
draw(Label("$y$",position=EndPoint), (0,-1.25,0)--(0,2,0),Arrow3);
draw(Label("$z$" ,position=EndPoint), (0,0,-.25)--(0,0,5.1) ,Arrow3);
label(scale(.75)*"$A$",.8X-.2Y,Z,PPblueblackl);
label(scale(.75)*"$f(A)$", .8X-.2Y+3.25Z,-Z,PPblueblackl);
draw(shift(-.55X+.2Y+4Z)*scale (.05, .05, .05) *unitsphere,PPblueblack+1) ;
label(scale(.75)*"$\max{f (A)}$",-.55X+.2Y+4.2Z,Z,PPblueblack) ;
draw(shift (.2X+1.4Y+2Z)*scale(.05,.05,.05)*unitsphere,PPblueblack+1);
label(scale(.75)*"$\min{f (A)}$",.2X+1.4Y+1.8Z,-Z,PPblueblack);
\end{asy}

Obr. 6: Graf funkcie f(x,y) = 22 —y* + 3, (z,y) € R?

\begin{asy}

import graph3;size(3cm,0);

currentprojection=orthographic(2,2.5,2);

draw (box (0, (-.383616,1.180650,1.95)) ,blackII+linewidth(.25)+opacity(.5));

draw(shift(-.383616X)*scale(.05,.05,.05)*unitsphere,black) ;

draw(shift(1.180650Y)*scale(.05,.05,.05)*unitsphere,black) ;

draw(shift(1.95Z)*scale(.05,.05,.05)*unitsphere,black);

label(scale(.5)*"$x(t_0)$", (-.383616,0,0),Y,black);

label(scale(.5)*"$y(t_0)$",(0,1.180650,0),X,black);

label(scale(.5)*"$z(t_0)$",(0,0,1.95),X,black);

draw(Label (scale(.65)*"$x$" ,position=EndPoint), (-2,0,0)--(2,0,0),Arrow3);

draw(Label(scale(.65)*"$y$" ,position=EndPoint), (0,-2,0)--(0,2,0) ,Arrow3);

draw(Label(scale(.65)*"$z$" ,position=EndPoint), (0,0,-.25)--(0,0,4.2) ,Arrow3) ;
triple p(real t) { return (2*t*sin(2pixt)/pi,2*t*cos(2pi*t)/pi,t); }

path3 pp=graph(p,0,2.95,0perator ..);

draw(Label(scale(.65)*"$f$" ,position=EndPoint) ,pp,PPblueblack+1);

draw(scale(.05, .05, .05) *unitsphere,PPblueblack+1) ;

draw(shift(-.383616X+1.180650Y+1.95Z) *scale(.075,.075,.075) *unitsphere,PPblueblack+1) ;
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label(scale(.6)*"$f(t_0)$",(-.383616,1.180650,1.95),Y,PPblueblack+1);

triple d(real t) { return (-.383616+7.221514%t,1.180650+3.015794%t,1.95+t); }
path3 dd=graph(d,-.24,.24,operator ..);
draw(Label(scale(.65)*"$d$" ,position=BeginPoint) ,dd,PPoliveblack+1) ;

triple dO(real t) { return (-.383616+7.221514*t,1.180650+3.015794*t,0); }
path3 ddO=graph(d0, .24,-.24,0perator ..);
draw(dd0--dd--cycle,blackII+linewidth(.25)) ;draw(dd0,blackII+.5);
\end{asy}

Na dalsom obrazku 8 je zndzorneny rozklad jednotkového vektora u € R?,
lu|| = 1 na uhly 71, 2, 3, ktoré zviera so siradnicovymi osami z, za,
z3. Plati w = (uy,u2,u3) = (cosv1,co8y2,c0873), |ul| = /ud +ud +ui =
V/cos2y; + cos? y + cos2yz = 1.

\begin{asy}
import graph3;import labelpath3;
texpreamble ("\usepackage{amsmath}") ;unitsize(.64cm);
currentprojection=orthographic(2.5,2,1);
draw(shift(2.42X)*scale(.05,.05,.05)*unitsphere) ;label(scale(.5)*"$u_1$",(2.2,0,0),-2);
draw(shift(.88Y)*scale(.05,.05,.05)*unitsphere) ;label(scale(.5)*"$u_2$",(0,.8,0),-2);
draw(shift(2.2Z)*scale(.05,.05,.05)*unitsphere) ;label(scale(.5)*"$u_3$",(0,0,2),-Y+.5Z);
draw(Label(scale(.65)*"$x_1$",position=EndPoint), (-.25,0,0)--(3,0,0),Arrow3(5));
draw(Label (scale(.65)*"$x_2$",position=EndPoint), (0,-.25,0)--(0,2.5,0) ,Arrow3(5));
draw(Label(scale(.65)*"$x_3$",position=EndPoint),(0,0,-.25)--(0,0,3.5) ,Arrow3(5));
draw(scale(2.42,.88,2.2)*unitbox,blackIV+linewidth(.25));
draw((2.42,0,0)--(2.42,.88,2.2) -~ (0,.88,0)--(2.42,.88,2.2) ~~
(0,0,2.2)--(2.42,.88,2.2) ,blackIV+linewidth(.25));
draw(shift(1.1X+1.6Y+2.4Z)*scale(.075,.075,.075)*unitsphere,PPblueblack) ;
label(scale(.65)*"$\boldsymbol{a}$",1.1X+1.6Y+2.4Z,1.1Y-Z,PPblueblack) ;
draw((1.1,1.6,2.4)--(2.7,1.6,2.4) ~~ (1.1,1.6,2.4)--(1.1,3.2,2.4) "~
(1.1,1.6,2.4)--(1.1,1.6,4) ,blueV+linewidth(.25));
draw(shift(1.1X+1.6Y+2.4Z)*rotate(-21.801409,X)*rotate(90,Y)
*arc(0,1.5,0,90,-44.395569,0,CCW) ,blueV,Arrow3(4));
label(scale(.4)*"$\gamma_1$",2.000127X+1.736410Y+2.741024Z,blueV);
draw(shift(1.1X+1.6Y+2.4Z)*rotate(47.726311,Y)*rotate(-90,X)

*arc(0,1.5,0,90,-74.940148,90,CCW) ,blueV,Arrow3(4));
label(scale(.4)*"$\gamma_2$",1.475127X+2.261410Y+2.741024Z,blueV) ;
draw(shift(1.1X+1.6Y+2.4Z)*rotate(111.801409,Z)

*arc(0,1.5,0,-90,-49.490825,90,CCW) ,blueV,Arrow3(4));
label(scale(.4)*"$\gamma_3$",1.475127X+1.736410Y+3.266024Z,blueV) ;
draw(shift(2.42X)*rotate(-21.801409,X)*arc(0,.4,0,90,-90,0,CCW) ,blackIV+1linewidth(.25));
draw(shift(2.2506X+.0616Y+.154Z)*scale(.03,.03,.03)*unitsphere,blackIV);
draw(shift (.88Y)*rotate(47.726311,Y)*arc(0,.4,0,90,-90,90,CCW) ,blackIV+linewidth(.25));
draw(shift(.15125X+.715Y+.1375Z) *scale(.03, .03, .03) *unitsphere,blackIV);
draw(shift (2.2Z)*rotate(111.801409,Z) *rotate(90,X)

*arc(0,.4,0,-90,-90,90,CCW) ,blackIV+linewidth(.25));
draw(shift(.1694X+.0616Y+2.046Z)*scale(.03,.03,.03)*unitsphere,blackIV);
draw(Label(scale(.65)*"$\boldsymbol{u}$",position=EndPoint),

(1.1,1.6,2.4)--(1.1+2.42,1.6+.88,2.4+2.2) ,PPblueblack+opacity(.7) ,Arrow3(5));
draw(Label(scale(.65)*"$\boldsymbol{u}$",position=EndPoint),
(0,0,0)--(2.42,.88,2.2) ,PPblueblack+opacity(.7) ,Arrow3(5));
draw(rotate(-21.801409,X) *rotate(90,Y)

*arc(0,1.5,0,90,-44.395569,0,CCW) ,PPblueblack+opacity(.7) ,Arrow3(4));
label(scale(.4)*"$\gamma_1$",0.900127X+0.136410Y+0.341024Z,PPblueblack) ;
draw(rotate(47.726311,Y)*rotate(-90,X)

*arc(0,1.5,0,90,-74.940148,90,CCW) ,PPblueblack+opacity(.7) ,Arrow3(4));
label(scale(.4)*"$\gamma_2$",0.375127X+0.661410Y+0.341024Z,PPblueblack) ;
draw(rotate(111.801409,2)
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Védecké a odborné c¢lanky

*arc(0,1.5,0,-90,-49.490825,90,CCW) ,PPblueblack+opacity(.7) ,Arrow3(4)) ;
label(scale(.4)*"$\gamma_3$",0.375127X+0.136410Y+0.866024Z,PPblueblack) ;
\end{asy}

Na poslednom obrazku 9 je znézornend funkcia dvojrozmernd funkcia
f(z,y), (z,y) € R? definovand vztahom f(z,y) = zy pre |z| > |y| a vztahom
f(z,y) =0 pre |z| < [y|.

\begin{asy}
import graph3;
texpreamble ("\usepackage{amsmath}") ;unitsize(1.25cm);
currentprojection=orthographic(2.25,1.75,1);
triple f(pair t) { real xx=t.x;
return ((xx)*cos(t.y), (xx)*sin(t.y), (xx) 2*sin(t.y)*cos(t.y));}
surface sl=surface(f,(0,-pi/4),(1.5,pi/4),6,6,
usplinetype=new splinetype[] {notaknot,notaknot,monotonic},
vsplinetype=Spline);
draw(s1,bluelI+opacity(.5) ,meshpen=PPblueblackI+thick(),nolight,render(merge=true));
surface s2=surface(f, (0,3*pi/4),(1.5,5%pi/4),6,6,
usplinetype=new splinetype[] {notaknot,notaknot,monotonic},
vsplinetype=Spline);
draw(s2,bluelI+opacity(.5) ,meshpen=PPblueblackI+thick() ,nolight,render (merge=true));
triple f(pair t) { real xx=t.x;
return ((xx)*cos(t.y), (xx)*sin(t.y), 0);}
surface nl=surface(f,(0,pi/4),(1.5,3*pi/4),6,6,
usplinetype=new splinetypel[] {notaknot,notaknot,monotonic},
vsplinetype=Spline);
draw(n1,bluelI+opacity(.5) ,meshpen=PPblueblackI+thick(),nolight,render(merge=true));
surface n2=surface(f, (0,5%pi/4),(1.5,7*pi/4),6,6,
usplinetype=new splinetype[] {notaknot,notaknot,monotonic},
vsplinetype=Spline);
draw(n2,bluelI+opacity(.5) ,meshpen=PPblueblackI+thick(),nolight,render(merge=true));
draw(scale(.05,.05,.05)*unitsphere,PPblueblack+1) ;
label(scale(.6)*"$\boldsymbol{0}$",(0,0,0),.5X+.25Y-.5Z);
label(scale(.6)*"$£$",(-1.3,-.75,.975),-.5X+.25Z) ;
draw(Label(scale(.6)*"$-1$" ,position=EndPoint),(.05,0,-1)--(-.05,0,-1));
draw(Label(scale(.6)*"$1$",position=EndPoint),(.05,0,1)--(-.05,0,1));
draw(Label(scale(.6)*"$1$",position=EndPoint), (1,0,.05)--(1,0,-.05));
draw(Label(scale(.6)*"$-1$" ,position=EndPoint), (-1,0,.05)--(-1,0,-.05));
draw(Label(scale(.6)*"$1$",position=EndPoint), (0,1,.05)--(0,1,-.05));
draw(Label(scale(.6)*"$-1$" ,position=EndPoint), (0,-1,.05)--(0,-1,-.05));
draw(Label(scale(.65)*"$x$" ,position=EndPoint),(-1.75,0,0)--(1.75,0,0) ,Arrow3) ;
draw(Label(scale(.65)*"$y$" ,position=EndPoint), (0,-1.75,0)--(0,1.75,0) ,Arrow3);
draw(Label(scale(.65)*"$z$" ,position=EndPoint), (0,0,-1.25)--(0,0,1.75) ,Arrow3) ;
\end{asy}

Zaver

Ind moZnost na kreslenie je pouzitie balicka TikZ ( T ist kein Zeichenpro-
gramm), ktory je velmi Géinny ndstroj na kreslenie jednoduchych aj zlozi-
tejsich obrazkov, grafov, schém, grafov funkcii... Jeho autorom je Till Tan-
tau [6]. Zakladnym principom préce s tymto balickom sa zaoberal A. Ko-
zubik na OSSConf 2012 v prispevku ,Nauc¢im vés kreslif alebo predsta-
venie balicka TikZ“ [4]. Bali¢ek je Standartnou stcastou kazdej inStaldcie
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Obr. 7: Spiréla Obr. 8: Vektory Obr. 9: Graf funkcie

TEX-u. Manual a mnoho uzitoénych informacii ndjdeme na portali CTAN
https://www.ctan.org/pkg/pgf.
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Zpravy a informace

NEKOLIK POSTREHU K ASYMPTOTE
SEVERAL NOTES ON ASYMPTOTE

Pavel Striz

E-mail: pavel@striz.cz

1. Vzpominky na Asymptote

Na své prvni pokusy s Asymptote si pamatuji dobte, neb jsem fesil tii skolské
grafy ve 3D paralelné v Asymptote a pies Jmol v prostiedi Sage. Od té doby
jiz neuzivame bali¢ek movielb, ale jeho nastupce balicek media9.

$ texdoc moviel5 media9

Inspiraci ke studiu mi byla hlavné tato galerie, http://www.piprime.fr/
asymptote/. Autorem ukazek je Philippe Ivaldi.

2. Instalace Asymptote

Ponévadz pracuji na starSich strojich, vzdy néco nejede, byt pouZivdm po-
sledni verzi TEXLive. V tomto pfipadé se mi nepodafilo generovat pdf skrz
starsi grafickou kartu, aZ po zadani

export MESA_GL_VERSION_OVERRIDE=1.2
do souboru ~/.bashrc a nacteni pfes source ~/.bashrc se mi to podarilo,
ale to jen pro obrazky vykreslené ve 2D. U hledani problému mi pomohly
parametry Asymptote -v, -vv (nebo -v -v) a hlavné -vvv (nebo -v -v -v).
Ve vypisech lze jit az do paté trovné (str. 168 dokumentace). Linuxovy man
hovori o -v a jisté moznosti jit hloubéji, ale nehovori konkrétné.
$ texdoc asy # nebo
$ man asy

Presedl jsem na novéjsi stroj. Na Xubuntu 20.04 bylo potfeba doinstalovat
knihovnu freeglut3, specidlné se jednalo o knihovnu 1ibglut.so.3.

$ sudo apt install freeglut3

Poté se mi podarilo vyrenderovat vSechny grafy predchoziho ¢lanku Ru-
dolfa Blaska.
3. WebGL

Zajimava je i situace, kdyz chceme ziskat webovou verzi grafi. Mozna si 1i-
kate, proc je to tak dilezité. Pokud pracujete v linuxovém prostredi, tak firma
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Adobe zrus$ila podporu pro prohlize¢ pdf Adobe Reader. Posledni znadmé
verze je 9.5.5 pro 32bitové stroje. Uzivatelé pak musi sdhnout po virtudlnim
stroji typu Oracle VM VirtualBox, po Wine 32bitové verzi, michat 32bitové
a 64bitové aplikace ¢i zkusit podobné feseni (FoxIt Reader, ale také jede jen
néco). Strucné feceno, prakticky na libovolném stroji s Microsoft Windows ¢i
MacOS 3D grafy interaktivné v pdf uvidite, ale zapasite s tim pod Linuxem.

O WebGL (vhodné i pro chytré telefony) a nastaveni je zminka na str. 137
v dokumentaci Asymptote. Posledni verze programu je 2.65.

$ texdoc asymptote

Vzal jsem si jeden ze vzniklych asy soubori predchoziho ¢lanku, horni
graf, obr. 3 na str. 9, zkopiroval na webgl-pokus.asy a vy¢istil do této mi-
nimalni podoby (vymazani Gvodnich definic, globalniho definovani neuzitych
barev a promazani prazdnych fadki):
import graph3;
import palette;
size(175,175,IgnoreAspect);
currentprojection=perspective(2,.55,0.25);
real f(pair z) {return sin(z.x)#*sin(z.y);}
draw(surface(f, (-pi,-pi), (pi,pi) ,nx=24,Spline),lightblue,render (merge=true));
surface f=surface(f, (-pi,-pi), (pi,pi),24,Spline);
draw (f ,mean(palette (f.map(zpart) ,Rainbow(24))) ,brown) ;
draw(Label("$x$",1),(-1.2pi,0,0)--(1.2pi,0,0) ,brown,Arrow3) ;
draw(Label("$y$",1),(0,-1.2pi,0)--(0,1.2pi,0) ,brown,Arrow3) ;
draw(Label("$z$",1),(0,0,-1.2)--(0,0,1.2) ,brown,Arrow3);
label("$z=\sin{x}\cdot\sin{y}$",(.5,.5,-1.35),SE,deepblue);

O vystupech hovori manuél v kapitole 8.29 three, specidlné na str. 137.
Prvné jsem si vyzkousel nahled v okné:

$ asy -V webgl-pokus.asy

Nasledované pokusem o vygenerovani webové stranky.
$ asy -f html webgl-pokus.asy

Vznika soubor webgl-pokus.html, ktery se mi podafilo oteviit i na starém
notebooku. Alternativou je zadat vystupni forméat pfimo v asy souboru (stfed-
nik na konci fadki je nutny, je souc¢asti syntaxe jazyka):

import settings;
settings.outformat="html";
// outformat="html";

Bez prazdnych radkt soubor vypadéa priblizné takto:

<!DOCTYPE html>
<!-- Use the following line to embed this file within another web page:
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Zpravy a informace

<iframe src="webgl-pokus.html" width="176" height="176"
frameborder="0"></iframe>
-=>
<html lang="">
<head>
<title>webgl-pokus</title>
<meta http-equiv="content-type" content="text/html; charset=utf-8"/>
<meta name="
<script
src="https://vectorgraphics.github.io/asymptote/base/webgl/asygl-1.00.js">
</script>
<script>
canvasWidth=176;
canvasHeight=176;
absolute=false;
/...
Centers=[
[-10.3373,-38.23629,-223.1933],
[81.93387,-1.42227,-289.569],
[0.5386997,67.84467,-262.8985] ,
[9.891595,-74.96387,-327.4771],
1;
</script>
</head>
<body style="overflow: hidden;" onload="webGLStart();">
<canvas id="Asymptote" width="176" height="176" style="border: none;">
</canvas>
</body>
</html>

viewport" content="user-scalable=no"/>

Nepodarilo se mi dle navodu na str. 137 vlozit vzniklou webovou stranku
do dalsi pfes <object> ani pfes <iframe> jak radi poznadmka ve vzniklém
souboru. V konzoli se piSe SecurityError: Permission denied to access
property "document" on cross-origin object.

Jisté feseni nabizi odpovédi na https://stackoverflow.com/questions/
36333978/error-permission-denied-to-access-property-document, ale
to je bezpecnostni riziko. Vy¢isténim vzniklého souboru na troven prostého
JavaScriptu a pfes <canvas> se mi sice pofadilo dostat jeden graf na webo-
vou stranku, ale jen jeden. Idedlni je ztistat u hypertextovych odkazti na
vznikajici soubory dle vzoru galerii na https://asymptote.sourceforge.
io/gallery/.

Pro badatele jisté stoji za pozornost moznost konverze PostScriptu do
formétu asy s moznosti ndhledu a nasledné editace:

$ pstoedit -f asy <soubor.eps> <soubor.asy>
$ asy -V <soubor.asy>

V piipadé problémi s pismy se u pstoedit pouziva parametr -dt.
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4. Ovladani TEXové proménné mimo TEX

Rudolf Blasko byl spokojeny s prvnimi vystupy, ale u jeho knihy bylo potfeba
predchozi kroky zautomatizovat, jednalo se konkrétné o definice v prostiedi
asydef, které bylo potfeba zménit. Zda se, ze ani parametry z piikazového
rfadku programu asy tyto definice neméni. Chceme totiz knihu nechat beze
zmeény, ale zaroven si vygenerovat webové stranky s 3D objekty.

Vyfesil jsem to prepinacem na TEXové trovni, ktery fidi davkovy soubor.
Ukazme si miniméalni ukazku. Tento blok jsem si pfidal za autorovy definice.

\newcount\prepinac

\input ovladani.tex
\ifnum\prepinac=1
\begin{asydef}
settings.outformat="html";
settings.inlineimage=false;
settings.embed=false;
\end{asydef}

\fi

V davkovém souboru pak staci mit néco takového.

soubor="ovladani.tex"

# Ziskani pdf knihy...

echo "\\prepinac=0" >$soubor

lualatex kniha.tex # plus dalSi piikazy
# Generovani html s 3D objekty...

echo "\\prepinac=1" >$soubor

lualatex kniha.tex # plus dal$i prikazy

Tento pristup se pouzivé, kdyz chceme vygenerovat nékolik verzi knihy,
napt. knihu ve vice Sablonach, verzi s barevnymi a cernobilymi obrazky, verzi
na tisk a na obrazovku, verzi s a bez 3D objekti, pracovni a kone¢nou verzi
Cisla ¢asopisu ap.

5. Generovani asy souboru pres R: jednoducha ukazka

O interaktivni 3D grafice jsem poprvé éetl ve Zpravodaji Cs. sdruzeni uzi-
vateld TEXu od Romana Plcha, viz https://www.cstug.cz/bulletin/pdf/
2013-1.pdf. Tam je zminka o generovani asy souborti, véetné jazyka R, kon-
krétné se jednalo o knihovnu misc3d zminénou na str.40. Knihovna umi ex-
portovat objekt Triangles3D, ktery se musi ziskat. Na knihovné stavi novéjsi
knihovna plot3D.

Zvlastni kategorii tvofi knihovna rgl. Pfislo mné zajimavé vyzkouset ex-
port do asy, tim lze ziskat 3D model v pdf, ale zaroven interaktivni webovou
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Zpravy a informace

stranku (WebGL), proto nepouZiji piikaz writeWebGL, ale writeASY. Zkusme

si minimalni ukdzku a v tomto ¢lanku se zaméfim uz jen na webovou stranku.
Ptipravime si soubor test-rgl.R:

# install.packages("rgl")

library(rgl)

with(iris, plot3d(Sepal.Length, Sepal.Width, Petal.Length, type="s",

col=as.numeric(Species)))
writeASY()

Spustime:

$ Rscript test-rgl.R

S nejvétsi pravdépodobnosti dostaneme chybovou hlasku od programu
Asymptote. Psal jsem autorovi, chyba je opravena, ale jesté nova verze neni
ve v8ech linuxovych a TEXovych distribucich. NepomiiZze ndm ani pokus pres
writeASY (ver244=TRUE).

Vznika nam soubor scene.asy, ktery upravime. Do 2. fadku zasdhneme:
settings.outformat = "html"; a vymazeme 5 fadkl, od currentlight =
light ( po nejblizsi ) ;.

Spoustime nésledujici fadky a dostavame takovy vysledek.
$ asy -v scene.asy
$ firefox scene.html

Sepal Width

Sepal Length

Badatele odkazuji na prozkouméni https://cran.r-project.org/web/
packages/rgl/vignettes/rgl.html.
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6. Generovani asy soubort pres R: pokrocilejsi ukazka

V IB ¢.1/2018 jsem na str. 13-15 zminil jednoduché ukézky z manazerského
rozhodovéani, z oblasti rozhodovani pii riziku. Chtél bych si zkusit obdobné
grafy, ale interaktivni. Pfedstavim vam knihovnu gMOIP, resp. mohu dopo-
rudit webové stranky autora (https://github.com/relund/gMOIP) a jeho
blog (https://www.research.relund.dk/).

Nase problémy jsou, ze budeme chtit vic 3D modeli a urcité nebudeme
chtit délat ruéni zasahy. Ukazeme si zasahy do textovych soubort pfes Lua, je
to jazyk zalozeny na C++, ktery dominuje v TEXovém svété a hraje nemalou
roli ve svété pocitacovych her. Specialni pozornost by si zaslouzila knihovna
LPeg, ktera si ziskala misto ve svété regularnich vyraza.

Ptipravime si soubor test-gmoic.R:

# install.packages("gMOIP")

library(gMOIP)

# definice

A <- matrix( <(3, 2, 5, 2,1, 1, 1,1, 3, 5, 2, 4), nc = 3, byrow = TRUE)

b <- c(65, 26, 30, 57)

obj <- c(20, 10, 15)

view <- matrix( c(-0.45, -0.446, 0.77, 0, 0.886, -0.32, 0.33, 0, 0.098,
0.835, 0.54, 0, 0, 0, 0, 1), nc = 4)

# prvni obrazek

loadView(v = view, zoom = 0.75)

plotPolytope(A, b, faces = c("c","c","c"), type = c("c","i","i"), plotOptimum
= TRUE, obj = obj)

rgl::writeASY(outtype = "pdflatex", prc

# druhy obrazek

loadView(v = view, zoom

plotPolytope(A, b, type
plotFaces = FALSE)

rgl::writeASY(outtype = "pdflatex", prc = TRUE, title = "polytope-2")

TRUE, title = "polytope-1")

0.75)
c("c","c","i"), plotOptimum = TRUE, obj = obj,

V dalsim kroku si pfipravime TgXovy dokument asy-pres-r.tex:

\documentclass [a4paper]{article}
\usepackage [luatex] {graphicx}
\usepackage{asymptote}
\begin{document}
\input{polytope-1.tex}\par
\input{polytope-2.tex}
\end{document}

Nasleduje soubor v Lua, ktery ndm upravuje ziskané soubory, nazval jsem
jej smaz-light.lua:
-- Nacdteni souboru

nazev=arg[1]
print ("Zpracovavam soubor "..nazev)
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soubor=io.open(nazev)
obsah=soubor:read("*all")
soubor:close()

—-- Zasah do souboru

obsah=unicode.utf8.gsub(obsah, "currentlight =.-%);", "", 1)
obsah=unicode.utf8.gsub(obsah, "settings).inlineimage=true;",
"settings.inlineimage=false;", 1)

-- Pfepséani pivodniho souboru
kam=io.open(nazev,"w")
kam:write(obsah)

kam:close ()

Nyni nezbyva, nez si pripravit davkovy soubor davka.sh, ktery spustime
pfes bash davka.sh:

# Zaklad generovani asy soubori
zaklad="asy-pres-r"

Rscript test-gmoic.R

lualatex --shell-escape $zaklad.tex 1>/dev/null 2>&1
# Upravy v asy souborech

for soubor in ‘find -iname $zaklad-\*.asy‘; do
texlua smaz-light.lua $soubor

asy -v $soubor

asy -v -f html $soubor

done

# Nahled na vysledky

firefox $zaklad-*.html

Co se presné déje? Z R se vygeneruji dva TEXové soubory, které pouzije
TEX a pfi prvnim béhu vygeneruje asy soubory. Do nich zasdhneme na textové
arovni a pfes Asymptote vygenerujeme 3D objekty a webové stranky, které
si otevieme ve webovém prohlizeci. Vyhoda tohoto pfistupu je, Ze u dalsich
béht Lual&TEXu vysazime v asy-pres-r.pdf 3D modely. Vedle toho mame
dostupnou interaktivni webovou verzi.

Zde je nahled na ocekavany vysledek ve dvou zalozkach prohlizece.
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