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2D - 1 control point
b0 = {1, 1}
b1 = {0, 2}
b2 = {2, 3}

{1, 1}

{0, 2}

{2, 3}

bc1[t_] = t b0 + (1 - t) b1

bc2[t_] = t b1 + (1 - t) b2

{t, 2 (1 - t) + t}

{2 (1 - t), 3 (1 - t) + 2 t}

bc[t_] = t bc1[t] + (1 - t) bc2[t]

t2 + 2 (1 - t)2, t (2 (1 - t) + t) + (1 - t) (3 (1 - t) + 2 t)



ParametricPlot[{bc1[t], bc2[t], bc[t]}, {t, 0, 1}]
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3D -1 control point
b0 = {1, 1, 2}
b1 = {0, 2, 1}
b2 = {2, 3, -1}

{1, 1, 2}

{0, 2, 1}

{2, 3, -1}

bc1[t_] = t b0 + (1 - t) b1

bc2[t_] = t b1 + (1 - t) b2

{t, 2 (1 - t) + t, t + 1}

{2 (1 - t), 3 (1 - t) + 2 t, 2 t - 1}

bc[t_] = t bc1[t] + (1 - t) bc2[t]

t2 + 2 (1 - t)2, t (2 (1 - t) + t) + (1 - t) (3 (1 - t) + 2 t), t (t + 1) + (1 - t) (2 t - 1)
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ParametricPlot3D[{bc1[t], bc2[t], bc[t]}, {t, 0, 1}]
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2D - 2 control points
Manipulate[b0 = {1, 2};
b3 = {-2, 2};
bc1[t_] = t b0 + (1 - t) b1;

bc2[t_] = t b1 + (1 - t) b2;

bc3[t_] = t b2 + (1 - t) b3;

c1[t_] = t bc1[t] + (1 - t) bc2[t];

c2[t_] = t bc2[t] + (1 - t) bc3[t];

bc[t_] = t c1[t] + (1 - t) c2[t];

ParametricPlot[{bc1[t], bc2[t], bc3[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]}],
{{b1, {-1, -1}}}, {{b2, {-2, 0}}, {-2, -2}, {2, 2}}, ControlType → Locator]
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3D - 2 control points
b0 = {1, 1, 2}
b1 = {0, 2, 1}
b2 = {2, 3, 4}
b3 = {0, 1, 3}

{1, 1, 2}

{0, 2, 1}

{2, 3, 4}

{0, 1, 3}

bc1[t_] = t b0 + (1 - t) b1

bc2[t_] = t b1 + (1 - t) b2

bc3[t_] = t b2 + (1 - t) b3

{t, 2 (1 - t) + t, t + 1}

{2 (1 - t), 3 (1 - t) + 2 t, 4 (1 - t) + t}

{2 t, 2 t + 1, 3 (1 - t) + 4 t}

c1[t_] = t bc1[t] + (1 - t) bc2[t]

c2[t_] = t bc2[t] + (1 - t) bc3[t]

t2 + 2 (1 - t)2, t (2 (1 - t) + t) + (1 - t) (3 (1 - t) + 2 t), t (t + 1) + (1 - t) (4 (1 - t) + t)

{4 (1 - t) t, (1 - t) (2 t + 1) + t (3 (1 - t) + 2 t), t (4 (1 - t) + t) + (1 - t) (3 (1 - t) + 4 t)}

bc[t_] = t c1[t] + (1 - t) c2[t]

t t2 + 2 (1 - t)2 + 4 t (1 - t)2, t (t (2 (1 - t) + t) + (1 - t) (3 (1 - t) + 2 t)) + (1 - t) ((1 - t) (2 t + 1) + t (3 (1 - t) + 2 t)),

t (t (t + 1) + (1 - t) (4 (1 - t) + t)) + (1 - t) (t (4 (1 - t) + t) + (1 - t) (3 (1 - t) + 4 t))

Expand[%]

7 t3 - 12 t2 + 6 t, 3 t3 - 9 t2 + 6 t + 1, 8 t3 - 12 t2 + 3 t + 3
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ParametricPlot3D[{bc1[t], bc2[t], bc3[t], bc[t]}, {t, 0, 1},
PlotStyle → {Red, Red, Red, {AbsoluteThickness[3], Blue}}]
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