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drawappldothework23a.h

//? drawappldothework23a.h

//? C+— by Ulrich Mutze.

//? All rights reserved

//
//

//

this is the common expression of the LineArt definition
which will be worked through in 2D and 3D

Frame fr;

Word sec ("camera control");
Camera ca(rch, sec, fr);
ca.clr();

sec="run control";

R tWait=0;

bool lineArtProcessing=false;
cpmrh (tWait) ;

cpmrh (lineArtProcessing) ;
Basic reference quantities
Spc o;

V<Vec> b=Vec::canBas () ;

Vec el=b[1l];

Vec e2=b[2];

Vec e3=b (3);

Vec tvl=el;

Vec tv2=e2;

Spc tl=o;

Spc t2=tl+tvl;

Spc t3=t2+tv2;

Spc td=tl+tv2;

V<Spc> vtb("",tl,t2,t3,t4);

Skeleton tbl (vtb, true);
// table 1

tbl.clsPath_ (

(

(

V<Word> vwid
V<Word> wvwb
V<Word> VWSa (" ", "t", Il || " Space") .

)

Skeleton tb2 (tbl);
Skeleton tb3(tbl);
V<Word> VWO (Il " "t", "i", Ilm", "e") ;
V<Word> vwl("" "S","p","a","C","e"),‘
V<Word> sz("" "S","t","a","t","e") .
V<word> Vw3("" "i","n"’"i","t","i","

(

(

V<Word> axl ("","t");

v<word> aX2 (" ", "t", "pluS", "d", "t" "Slash"
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//

//

//

V<word> aX3 (" ", "t", "plusll, "d", "t") ;

position in initial state
Wrt xi("x");

V<Wrt> index ("",Wrt ("i"));
xi.sub_ (index) ;

LineArt 1xi(xi);

position in final state

Wrt xis("x");

V<Wrt> indexU("",Wrt ("ast"));
xis.sub_ (index) ;

xis.sup_ (indexU) ;

LineArt lxis(xis);

creating the necessary indexes

V<Wrt> ind_1i("",Wrt("nl"),Wrt("hs"),Wrt("i"));

V<Wrt> ind_2i ("",Wrt ("n2"),Wrt ("hs"),Wrt ("

i
i

"))

V<Wrt> ind_3i("",Wrt("n3"),Wrt ("hs"),Wrt("1i"));

V<Wrt> ind_ 21 ("",Wrt ("n2"),Wrt ("hs"),Wrt ("
V<Wrt> ind_ 2k ("",Wrt ("n2"),Wrt ("hs"),Wrt ("

1
k

"))

V<Wrt> ind_23("",Wrt ("n2"),Wrt ("hs"),Wrt("j"));

points representing the intermediate state

Wrt yli("y");
yli.sub_(ind_11);
LineArt 1yli(yli);

Wrt y2i("y");
y2i.sub_(ind_21i);
LineArt 1ly2i(y2i);

Wrt y3i("y");
y3i.sub_(ind_3i);
LineArt 1y3i(y3i);

Wrt y21("y");
y21l.sub_(ind_21);
LineArt 1y21(y2l);

Wrt y2k("y");
y2k.sub_ (ind_2k);
LineArt 1ly2k (y2k);

Wrt y23("y");
y2j.sub_(ind_27);



//

//

LineArt 1y23j(y273);

vectors representing the velocities of the initial state

Wrt v1i("v");
vlii.vec_();
vli.sub_ (ind_11);
LineArt 1lvli(vli);

Wrt v2i("v");
v2i.vec_();
v2i.sub_ (ind_21);
LineArt 1lv2i(v2i);

Wrt v3i("v");
v3i.vec_();
v3i.sub_ (ind_31i);
LineArt 1v3i(v3i);

vectors representing the velocities of the final

Wrt vlis ("v");
vliis.vec_{();
vlis.sub_(ind_11);
vlis.sup_ (indexU) ;
LineArt lvlis(vlis);

Wrt v2is ("v");
v2is.vec_{();
v2is.sub_ (ind_21);
v2is.sup_ (indexU) ;
LineArt 1lv2is(v2is);

Wrt v3is("v");
v3is.vec_();
v3is.sub_ (ind_31i);
v3is.sup_ (indexU) ;
LineArt 1lv3is(v3is);

V<Word> ttl=vw3&vw2; // initial state
V<Word> tt2=vw5S5&vwba&vw2; // intermediate state
V<Word> tt3=vwidsvw2; // final state

LineArt time (vwO0) ;
LineArt space (vwl);
LineArt inistate(ttl);
LineArt intstate(tt2);
LineArt finstate (tt3);
LineArt laxl (axl);
LineArt lax2 (ax2);

state



//

//

LineArt lax3(ax3);

sec="text";
R sclText=1;
Z nThick=0;
cpmrh (sclText) ;
cpmrh (nThick) ;

rescaling all text elements
time.scl_(o,sclText);
space.scl_(o,sclText);
inistate.scl_ (o, sclText);
intstate.scl_ (o, sclText);
finstate.scl_ (o, sclText);
laxl.scl_(o,sclText);
lax2.scl_(o,sclText);
lax3.scl_(o,sclText);
1xi.scl_(o,sclText);
1xis.scl_(o,sclText)
1lvli.scl_(o,sclText)
1v2i.scl_(o,sclText)
1v3i.scl_(o,sclText)
lvlis.scl_(o,sclText
1v2is.scl_(o,sclText
t
)
)
)
)
)
)
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1v3is.scl_(o,sclText);

14

lyli.scl_(o,sclText

14

(
ly2i.scl_(o,sclText
ly3i.scl_(o,sclText

(

(

(

14

14

ly21l.scl_(o,sclText
ly2k.scl_(o,sclText
ly2j.scl_(o,sclText

4

14

Z i;
LineArt textExample=inistate;
R letterHeight=textExample.h();

sec="system data";
R nameShift_x=0.05;
R nameShift_y=0.05;
cpmrh (nameShift_x);
cpmrh (nameShift_y);

LineArt spaceMem=space;
Vec namShift (nameShift_x,nameShift_y);

creating the table for the initial state
LineArt tabl;
tabl&=tbl;

R letterShift=0.05;



//

//

//
//
//
//

R verticalRelTextShift=1.25;
cpmrh (letterShift);
cpmrh (verticalRelTextShift);

Vec shl (letterShift,l+verticalRelTextShiftxletterHeight);
Vec sh2 (letterShift,verticalRelTextShiftxletterHeight);
inistate+=shl;

space+=sh2;

tabl&=inistate;

tablé&=space;

R tw=1,th=1;

main symbol on tabl

R x11=0.5;

R xi12=0.75;

cpmrh (x11) ;

cpmrh (x12) ;

Spc pxi(xil,xi2);

R rD=0.015;

cpmrh (rD) ;

LineArt dll=LineArt::disk (pxi,e3, rD);
tabls&=dll;

I1xi.to_(pxi);

lxi+=namShift;
1xi+=Vec (0, letterHeight);

tablé&=1xi;

Group gl (o,AxVec (Angle (90,DEG) ,e2));
tablx=gl;

pxix=qgl;

lvlix=qgl;

1lv2ix=gl;

1v3ix=gl;

R timeStep=2;
creating the table for the intermediate state

LineArt tab2;

tab2&=tb2;
intstate+=shl;

LineArt space2=spaceMem;
space2+=sh2;
tab2&=intstate;
tab2&=space2;

main symbols on table 2

We need 6 points on the plane.
yli,y2i,y3i,y21,vy2k,y23j, the points indexed i should
approximately form an equilateral triangle.

V<LineArt> yNam("",1lyli,1ly2i,1ly3i,1ly21,1y2k,1ly273);



Z ny=yNam.dim() ;

V<Spc> pos (ny) ;

R ycl=0.55, yc2=0.6;

cpmrh (ycl);

cpmrh (yc2) ;

Spc yc(ycl,yc2);

R rc=0.25,phic=20;

cpmrh (rc) ;

cpmrh (phic) ;

Vec vcl (0, rc);
vcl+x=AxVec (Angle (phic,DEG)) ;
Vec vc2=vcl;

AxVec al20(Angle(120,DEG));
vc2x=al20;

Vec vc3=vc?;

ve3x=al20;

pos[l]=yctvcl;
pos[2]=yc+vc2;
pos[3]=yc+vc3;

R p41=0.21,p42=0.23,p51=0.83,p52=0.21,p61=0.8,p62=0.82;
cpmrh (p4l) ;

pos[4]1=Spc(p4l,pd2);
pos[5]=Spc (p51,p52);
pos[6]=Spc(p6l,p62);

for (i=1;i<=ny;++1i) {
tab2&=LineArt::disk (pos[i],e3,rD);
yNam[i].to_(pos[il]);
yNam[i]+=namShift;
if (i==5) yNam[i]+=Vec (-0.15xletterHeight,0);
tab2&=yNam[i];

}

R omegaRel=1l, amplRel=2.5;

cpmrh (omegaRel) ;

cpmrh (amplRel) ;

R omega=omegaRel/rD;
R ampl=amplRel*rD;

R dbr=5xampl;
R fracbr=0.7;

cpmrh (dbr) ;



//

//

//

cpmrh (fracbr) ;

Path pwl=Path::wavelLine (pos[2],pos[4],ampl, omega) ;
Path pw2=Path::waveline (pos[2],pos[5],ampl, omega) ;
Path pw3=Path::wavelLine (pos[2],pos[6],ampl, omega) ;

V<Path> vpwl=pwl.brkLine (dbr, fracbr);
V<Path> vpw2=pw2.brkLine (dbr, fracbr);
V<Path> vpw3=pw3.brkLine (dbr, fracbr);

tab2&=vpwl;
tab2&=vpw2;
tab2&=vpw3;

Vec g2Trans=elx (timeStep=*0.5);
Group g2=gl*Group (g2Trans) ;
tab2x=g2;

for (i=1;i<=ny;++1) pos[i]x=g2;

creating the table for the final state
LineArt tab3;

tab3&=tb3;
finstate+=shl;

LineArt space3=spaceMem;
space3+=sh2;
tab3&=finstate;
tab3&=space3;

main symbols on table 3
R xisl=0.6, xis2=0.5;
cpmrh (xisl) ;

cpmrh (xis2) ;

Spc pxis(xisl,xis2);

LineArt dxis=LineArt::disk(pxis,e3,rD);
lxis.to_ (pxis);

1xis+=namShift;
1xis+=Vec (0, letterHeight*0.25);
tab3&=1xis;

tab3&=dxis;

Group g3=g2+Group (g2Trans) ;
tab3x=g3;
pxisx=g3;
lvlis*x=g3;
1lv2is*x=g3;
1v3is*x=g3;

creating the axis
R 1ArrRel=1.25;
cpmrh (1ArrRel) ;



R lArr=timeStepxlArrRel;

R hArrRel=0.025;

cpmrh (hArrRel);

R hArr=1Arr+hArrRel;

R rArrRel=0.25;

cpmrh (rArrRel) ;

R rArr=rArrRelxhArr;

Spc pl(o);

Spc p2=pl+elxlArr;

LineArt tAxis=LineArt::arr (pl,p2,hArr, rArr);
R deeper=letterHeight« (1l+verticalRelTextShift);
Spc pText=p2-elx0.075-e2xdeeper;
Vec shTime=pText-o;
time+=shTime;

tAxis&=time;

Vec shText=-e2xdeeper;
laxl+=shText;

lax2+=(elx (timeStepx0.5));
lax2+=shText;

lax3+=(el*xtimeStep);
lax3+=shText;
tAxis&=laxl;
tAxis&=lax2;
tAxis&=lax3;

pathes

V<Path> ps(6);

ps[l]=Path (pxi,pos[l]);
psl[2]=Path (pxi,pos[2]);
ps[3]=Path (pxi,pos[3]);
psl[4]=Path (pxis,pos[l]);
ps[5]=Path (pxis,pos[2]);
ps[6]=Path (pxis,pos([3]);

R arrFacl=0.35;
cpmrh (arrFacl);
Spc pxil=pxi+ (pos[l]-pxi)*arrFacl;
Spc pxi2=pxi+ (pos[2]-pxi)*arrFacl;
Spc pxi3=pxi+ (pos[3]-pxi)+arrFacl;
lvli.to_(pxil);

2
3

1lv2i.to_(pxi2);
1lv3i.to_(pxi3);
lvli+=namShift;
1v2i+=namShift;
1v3i+=namShift;
LineArt vil=LineArt::arr (pxi,pxil,hArr, rArr);
LineArt vi2=LineArt::arr (pxi,pxi2,hArr, rArr);
LineArt vi3=LineArt::arr (pxi,pxi3,hArr, rArr);



R arrFac2=0.3;
cpmrh (arrFac?2) ;
Spc pxisl=pxis+ (pxis-pos[l])rarrFac2;

Spc pxis2=pxis+ (pxis-pos[2]) xarrFac2;

Spc pxis3=pxis+ (pxis-pos[3])rarrFac?2;
lvlis.to_(pxisl);

lv2is.to_(pxis2);

lv3is.to_(pxis3);

lvlis+=namShift;

1lv2is+=namShift;

lv3is+=namShift;

LineArt vils=LineArt::arr (pxis,pxisl,hArr, rArr);
LineArt viZ2s=LineArt::arr (pxis,pxis2,hArr,rArr);
LineArt vi3s=LineArt::arr (pxis,pxis3,hArr, rArr);
R rThickRel=0.25;

cpmrh (rThickRel) ;

R rThick=rD*rThickRel;
vil.thc_ (rThick,nThick)
vi2.thc_(rThick,nThick)
vi3.thc_ (rThick,nThick)
vils.thc_ (rThick,nThick
vi2s.thc_ (rThick,nThick
vi3s.thc_ (rThick,nThick

4

4
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LineArt la;

la&=tabl;
la&=tab2;
la&=tab3;
la&=tAxis;

V<Path> pbl=ps
V<Path> pb2=ps
V<Path> pb3=ps

[ .brkLine (dbr, fracbr

[

[
V<Path> pbid=ps|

[

[

] ( )
] .brkLine (dbr, fracbr)
] .brkLine (dbr, fracbr) ;
] .brkLine (dbr, fracbr) ;
] ( )
] ( )

4

4

4

V<Path> pbb5=ps
V<Path> pbb6=ps

.brkLine (dbr, fracbr
.brkLine (dbr, fracbr

4

la&=pbl;
la&=pb2;
la&=pb3;
la&=pb4;
la&=pb5;
la&=pbb6;

la&s=vil;
lag=vi2;
la&=vi3;
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la&=vils;
la&=viZ2s;
la&=vi3s;

lag=1vli;
lag=1v2i;
la&=1v3i;

la&=1lvlis;
lag=1v2is;
la&s=1v3is;

la.mark (ca) ;
ca.dis (lineArtProcessing);

cpmwait (tWait, 2);
CPM_MZ
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