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8.1 C1 and G1 continuity

a. For two curves q1, q2 it holds:

C1 ⇒ G1

C1 ⇔ q′1(n) = q′2(n)

(∗)
⇒ ∇q1(n) = ∇q2(n) ⇔ G1

where (∗) holds for |q′1(n)| 6= 0.

b.

γ(t) = (t2, t)

γ′(t) = (2t, 1)

ν(t) = (t3 + 4t + 1, 2t + 1)

ν ′(t) = (3t2 + 4, 2)

γ(1) = (1, 1), ν(0) = (1, 1) ⇒ C0

γ′(1) = (2, 1), ν ′(0) = (4, 2) ⇒ 2γ′(1) = ν ′(0) ⇒ G1

γ′(1) 6= ν ′(0) ⇒ not C1

c.

γ(t) = (t, t2 − 2t)

γ′(t) = (1, 2t − 2)

ν(t) = (t + 1, t2 + 1)

ν ′(t) = (1, 2t)

γ′(1) = (1, 0) = ν ′(0) = (1, 0) ⇒ C1 ⇒ G1
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8.2 Hermite Spline
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⇒a1 = −b1; a2 = −1 − b2; a3 = −b3

⇒− 3b1 + 2b1 = −1 ⇔ b1 = 1;−3 − 3b2 + 2b2 = −1 ⇔ b2 = −2;

3b3 + 2b3 = −1 ⇔ b3 = 1
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b.
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8.3 DeCasteljau
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b.
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8.4 Bezier Splines

A(t) = a0(1 − t)3 + 3a1t(1 − t)2 + 3a2t
2(1 − t) + a3t

3

= a0(−t3 + 3t2 − 3t − 1) + 3a1(t
3 − 2t2 + t) + 3a2(−t3 + t2) + a3t

3

= t3(−a0 + 3a1 − 3a2 + a3) + t2(3a0 − 6a1 + 3a2) + t(−3a0 + 3a1) − 3a0

A′(t) = 3t2(−a0 + 3a1 − 3a2 + a3) + 2t(3a0 − 6a1 + 3a2) + (−3a0 + 3a1)

analogously:

B′(t) = 3t2(−b0 + 3b1 − 3b2 + b3) + 2t(3b0 − 6b1 + 3b2) + (−3b0 + 3b1)

A′(1) = 3(−a0 + 3a1 − 3a2 + a3) + 2(3a0 − 6a1 + 3a2) − (3a0 + 3a1) = −3a2 + 3a3

B′(0) = −3b0 + 3b1

A′(1) = −3a2 + 3a3 = 3(a3 − a2)
a3−a2=b1−b2= 3(b1 − b0)

= −3b0 + 3b1 = B′(0) ⇒ C1; a3 = b0 ⇒ C0
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