Lecture Notes: 08.01.2013

January 14, 2013

Fractals generated by iterated function systems.
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S is the decreasing limit of compact sets .5,,.
It is defined by replacing one triangle (ag, a1, as) with three scaled copies.
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The fractal on the left hand side is
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generated by replacing one triangle
with four scaled copies.
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or simply
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quadratic splineinterpolation:
b
1 1 4 0 0 1 1 21
q%(a,b,c):é—l(a+2b+c), MIZZ 2 20 ,MQZZ 0 2 2
1 21 0 0 4
cubic Bézier splines:
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S, = A¥ o D < k' - order B-spline o
k=0
degree: -~ 0 , . ,
n°(t) = X0, (piecewise linear and C°) 1 /\ cobectod Using'2 Linear Segments.
t fo<t<l1

nt)y=< -t ifl<t<?2

< C1 Hump of 3 Parabolic Pieces
0 OtherW]Se k=2 / \/ Horlizontal Tangent

(piecewise quadratic and C?1)

c2 Hump of 4 Cubic Pieces

k=3 —-/ l\_‘—’ Zero Curvature
t=0 t=1 t=2 t=3 t=4
n*(t) is supported on [0, k + 1], is C*~! and is polynomial of degree k on each [i,i + 1],i € Z

Via convolution, inductively define: nf+1 := nk % n°,
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What is the k™ - order B-spline with controlpoints (a,):

Y(t) =Y an(t —n)
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What is the B-spline in R! with controlpoints . ..

n()zn (2t) +n°(2t — 1)
77 =n"x%n°
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[0, 1]**! unit cube in R™
~(1,1,...,1) eR"
Hy={z e R"* <16 >= L=}

k - area (H, N[0, 1]*Y) = Vk +1-n%(t)
k - (k;l*l

sE o= 2—k> (“subdivision mask”)

(1) =30 8577’“(275 —1)

The B-spline > a,n (t —n) = > bun"(2t —m) where b,,
Indeed, we can check s, is the matrix for Sy = A¥o D
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k =1 (piecewise linear case): S; = %
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,0,0,1,0,0. .. (an = dno)
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Slices through a cube:
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