Bezier curves

Quadratic
- Bezier2[t_] :=(1-t)°Qa+2t(1l-t)Qc + t°Qb

1
In[2]:= So'Lve[Bez-ierz[O] == Xa && Bez-ierz[—] == Xc & Bezier2[1] == xb, {Qa, Qb, Qc}]
2

1
out[2]= {{Qa - xa, Qb » xb, Qc » — (-xa-xb+4 xc)}}
2

Cubic
na- Bezier3[t ]:=(1-t)°Qa+3t(1-t)>Qc+3t3(1-t)Qd+t3Qb
1
In[4]:= So'Lve[Bez-ier3[0] == Xa && BeZ'ier3[—] == XC &&
3

2
Bez-ier'3[—] == xd &&Bezier3[1] == xb, {Qa, Qb, Qc, Qd}]
3

1 1
outf4]= {{Qa—>xa, Qb » xb, Qc » — (-5xa+2xb+18 xc-9xd), Qd » — (2xa—5xb—9xc+18xd)}}
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Convert “t” to “¢”

ns= §a==1 (* t = 0 %)

outsl= =1

nel= §b=1 (» £t = 1 %)

outlel= 1

n7= L=2 (» length of Lin on natural space %)

out[7]= 2
L
ngl= §c=&a+— (» t = 1/3 %)
3
1
outjgl= — —
3
L
nel= §d=&b== (» t = 2/3 %)
3

outl9]= —



2 | bezier-curves.nb

Plots

im0 DynamicModule[{p = {{0, 0}, {1, 1}, {2, O}}}, LocatorPane[
Dynamic[p], Dynamic@
ParametricPlot]
{Bezier2[t] /. {Qa - p[1l[1], Qc —» p[2]I1], Qb - pI31[1I},
Bezier2[t] /. {Qa - p[1I[2], Qc - pI2I[2], Qb - p[3I[2I}}, {t, ©, 1},
Epilog - {Red, PointSize[0.02], Point[p], Orange, Line[pl},
PlotRange - {{0, 2}, {0, 1.1}}
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In[11]:= Dynam'icModule[{p = {{0, 0}, {— , 1}, {— , 1}, {2, 0}}}, LocatorPane|
2 2

Dynamic[p], Dynamic@
ParametricPlot]
{Bezier3[t] /. {Qa - p[1][1], Qc - p[2I01l, Qd - pI31[1], Qb - pI4II1L},
Bezier3[t] /. {Qa - p[1I[2], Qc - pI2I02], Qd - p[3I[2], Qb - pI4II2I}, {t, O, 1},
Epilog - {Red, PointSize[0.02], Point[p], Orange, Line[pl},
PlotRange - {{0, 2}, {0, 1.1}}
1]
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