The problem is to draw a cubic polynomial with a Bézier curve. The Bézier is defined in terms of u and
the control points {zo, yo}, {z1, y1}, {22, y2}, {23, y3}.
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Solve for a».
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Solve for as.
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To make the Bézier curve a cubic a3 = 0 and as = 0.
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Solve for x.
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Solve for u4 and us.
2l‘4—l‘0—l‘3
U= — =
’ (w3 — @0)
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(z3 — 20)

Define ug = —1 and us = 1.
Yo = bz uj + b ud + by ug + by

Ya = bz uf + by ui + by ua + by
Subtract equation (1) from equation (2).

Ya — yo = by (ua —uo) + bo (uf — ud) + bs (uf — ud)

Rl o =b1+bz(uo+u4)+bs(ug+uo U4+u421)
(uo — ua)
Define yo4.
Yoa = b1 + ba (up + ua) + b3 (v + uo us + uj)
Define y45.
Yas = b1 + bo (ua + us) + bz (vl + ua us + ui)
Define ys3.

Y53 = b1 + bo (us + us) + bz (uf + us uz + uj)
Subtract equation (3) from equation (4).
Yas — Yoa = ba (us — ug) — b3 (Ug + up ug — us (ug + Us))
Subtract equation (4) from equation (5).

Yo4 — Y45

=b b
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Define yos5.
Yos = ba + b3 (ug + ug + us)

Define y43.
Yaz3 = ba + b3 (ug + us + usz)

Subtract equation (6) from equation (7).
Yaz — Yos = b3 (U3 - Uo)
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Solve for bs.
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Solve for b,.
by = yos — bz (ug +us — 1)

Solve for by.

b — 2bs +yo — ys
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Solve for by.
b — _2b2 =0 —us
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by = 3(yo —y1 — Y2+ ys3) (8)
8
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8
Subtract equation (8) from equation (9).
b3_b2 — _2y0 _3y1 +y3
4
Solve for y;.
_ 4by—4b3 -2y —ys3
Y1 =— 3
Add equation (8) to equation (9).
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Solve for y,.
_Aby+4bs—yo— 2ys
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Below is the cubic polynomial passing thru the points {@o, yo }, {4, ya}, {@s, ys}, {23, ys}.
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