3.6

1. The parametric cubic Hermite approximations are as follows.
(a) z(t) = —10¢3 + 14¢% +-¢, y(t) = 263 +3t2 + ¢
(b) x(t) = —10t3 + 14.5¢2 + 0.5¢, y(t) = —3¢3 + 4.5¢2 + 0.5¢
(c) =(t) = —1063 + 1462 + ¢, y(t) = —4£3 + 52 + ¢
(d) =z(t) = —106% + 1362 + 2t, y(t) =2t

2. The parametric cubic Bézier approximations are as follows.
(a) z(t) = —10t> + 1262 + 3¢, y(t) =263 — 32 + 3¢
(b) z(t) = —10¢3 + 13.5¢2 + 1.5¢, y(t) = —t* + 1.5¢2 + 1.5¢
(¢) z(t) = —106% + 1262 + 3¢, y(t) = —4¢® + 3t2 + 3¢
(d) =(t) = —10t3 + 92 + 6¢, y(t) = 8t — 12¢2 + 6t

3. The parametric cubic Bézier approximations are as follows.
(a) z(t) = —11.5¢% + 15¢2 + 1.5t + 1, y(t) = —4.25¢3 + 4.5¢2 + 0.75¢ + 1
(b) z(t) = —6.25¢t> + 10.5¢2 + 0.75¢t + 1, y(t) = —3.5¢t> +3t2 + 1.5t + 1
(c¢) For t between (0,0) and (4, 6), we have
z(t) = =583 + 7.5¢2 + 1.5¢, y(t) = —13.5¢> 4+ 1842 + 1.5¢,
and for ¢ between (4,6) and (6,1), we have
z(t) = —5.58° + 612 + 1.5t + 4, y(t) = 4t* — 6t2 — 3t + 6.
(d) For t between (0,0) and (2, 1), we have
z(t) = —5.5¢° + 6t2 + 1.5t, y(t) = —0.5t* + 1.5¢,
for t between (2, 1) and (4,0), we have
z(t) = 43 + 32 + 3t +2, y(t) =t +1,
and for ¢ between (4,0) and (6, —1), we have
x(t) = —8.5¢3 4+ 13.5¢2 — 3t + 4, y(t) = —3.25¢° + 5.25¢% — 3¢,

4. Between (3,6) and (2,2), we have
z(t) = 0.56 — 2442 + 0.9t +3, y(t) = 6.5¢° — 12t + 1.5¢ + 6;
between (2,2) and (6,6), we have
z(t) = —5.9t° + 8.4 + 1.5t + 2, y(t) = —3.58° + 6t + 1.5¢ + 2;
between (6,6) and (5,2), we have
z(t) = —2.5¢% + 4.5¢2 — 3t + 6, y(t) = 6.8 — 10.2t2 — 0.6t + 6;
and between (5,2) and (6.5,3), we have

z(t) = —4.263 + 7.2t — 1.5t +5, y(t) =0.1¢> — 0.6t + 1.5¢ + 2.
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5. (a) Using the forward divided difference gives the following table.

Therefore,

= =]

Up
ug
g
g

3(u1 — un)
g — g — 3'1!.]_ + 21!.0
3(us —ug) 2us —3us +uyg  us — Jug + 3u; —up

u(t) = ug + 3(uy — ug)t + (us — 3uq + 2-ug}t2 + (ug — 3ug + 3u; — ug}tg(t -1)
= up + 3(u1 — uo)t + (—6u1 + 3uo + 3u2)t2 + (uz — 3uz + 3uy — -uu)ta.

Similarly, v(t) = vg + 3(v1 — vo)t + (3vg — 6wy + 3vg)t? + (va — v + vy — vy,

(b) Using the formula for Bernstein polynomials gives, for f,

3

k=0

and, for g,

k=0

Z (i)uktk(l —1)37% = (1 — £)® + 3ugt(1 — t)? + Sugt?(1 — t) + ugt®

= up + 3(u; — up)t + (3ug — 6uy + Jug)t? + (uz — 3up + 3u; — ug)t?
= u(t)

3
3
> (k)vkt"(l —1)37% = (1 — £)® + 3v1t(1 — £)? + 3vat?(1 — t) + vat®

= wp + 3(v1 —wo)t + (3vz — 6v1 + 3ﬂu}t2 + (va — vz + 3v1 — t!o]ta
= v(t).
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