Bezier Curves
Math 3335

Helmut Knaust - Department of Mathematical Sciences, University of Texas at El Paso,
hknaust@utep.edu
9/15/16

2D - | control point

b0 = {1, 1}
bl = {0, 2}
b2 = {2, 3}

{1, 1}
{0, 2}
{2, 3}

bel[t_] =tb0+ (1-t) bl
bc2[t_] = tbl+ (1-t) b2

(t,2(1-0)+1)
20-0,30-0+21
be[t_ ] = tbel[t] + (1-t) be2[t]

{F+20-041QA-n+D+1-DB 1 -0+20)



2 | Bezier.nb

ParametricPlot[{bcl[t], bc2[t], bc[t]}, {t, 0, 1}]
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3D -1 control point

b0 = {1, 1, 2}
bl = {0, 2, 1}
b2 = {2, 3, -1}

{1, 1, 2}
{0, 2, 1}

2,3, -1}

bel[t_] =tb0+ (1-t) bl
bc2[t_] = tbl+ (1-t) b2

{t,20-0)+t,t+1}
20-,30-0+2¢t,2t—1}

be[t_ ] = tbel[t] + (1-t) be2[t]

(F+20-041QA-0+0+(U-DBU=-0+20,t(t+ D+ (1 -0 2t-1)
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ParametricPlot3D[{bcl[t], bc2[t], bc[t]}, {t, 0, 1}]
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2D - 2 control points

Manipulate[bO = {1, 2};

b3 ={-2, 2};

becl[t_] =tb0+ (1-t) bl;

bc2[t_] =tbl+ (1-t) b2;

be3[t_] =tb2+ (1-t) b3;

cl[t_] =tbcl[t] + (1-t)bc2[t];

c2[t_] =tbc2[t] + (1-t) be3[t];

be[t_] =tcl[t]+ (1-t)c2[t];

ParametricPlot[{bcl[t], bc2[t], be3[t], bc[t]}, {t, 0, 1}, PlotStyle » {Red, Red,

Red, {AbsoluteThickness[3], Blue}}, PlotRange -» {{-3, 3}, {-3, 3}}, Axes -» None,
ImageSize » 500, Epilog » {Blue, AbsolutePointSize[10], Point[b0], Point[b3]}],

{{bl, {-1, -1}}}, {{b2, {-2, 0}}, {-2, -2}, {2, 2}}, ControlType —» Locator]
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3D - 2 control points

b0 = {1, 1, 2}
bl = {0, 2, 1}
b2 = {2, 3, 4}
b3 = {0, 1, 3}

{1, 1,2}
{0,2, 1}
2,3, 4

{0, 1, 3}

bcl[t_] =tb0+ (1-t) bl
bc2[t_] =tbl+ (1-t) b2
be3[t_] =tb2+ (1-t) b3

{t,20-0)+t,t+1}
20-,30-+2t,4(1 -0 +1t}

262t+1,3(1-1)+41)

cl[t ] =tbcl[t] + (1-t) be2[t]
c2[t_] = tbec2[t] + (1-t) be3[t]

(F+20-0%1QU-D+0+(1-DBA=-0+20,tt+ D+ A=A - +0)}
@BA-060-0Qt+D)+tBU-0+20,t@U-D+D+(1 -0 B -0 +41)}

be[t ] =tecl[t] + (1-t) c2[t]

{t(F+20-0)+4tA-0" 1A=+ +(1-DBU=-D+20)+ (A=A =D Qt+1)+1B (1 -1)+21),
tEe+ D+ -D@A-D+N+U-DCAEA=-D+D+1 -0 B (1 -0 +40)

Expand[%]
(78 -128+64,3° -9 +6t+1,82 -127+3¢+3}
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ParametricPlot3D[{bcl[t], bec2[t], be3[t], bc[t]}, {t, 0, 1},
PlotStyle » {Red, Red, Red, {AbsoluteThickness[3], Blue}}]
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