Truncation Error in Interpolation
If fis n times continuously differentiable on a closed interval I and
pn—1(x) is a polynomial of degree at most n that interpolates f at n
distinct points {x;} (i = 1,..., n) in that interval, then for each x in the
interval there exists £ in that interval such that

Fx) = Pt (x) = — L (x = xa)(x = x2) - (x L xn).
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Truncption Error in Interpolation: cont'd. . p A

R(x)

Yx(t) = R(t) - W(X)

W(t) where W(t)= (t—x)
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Error Result: Connection to Chebyshev

What is the connection between the error result and Chebyshev

interpolation?
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Demo: Chebyshev Interpolation [cleared] (Part V)
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Error Result: Simplified From

Boil the error result down to a simpler form.
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Demo: Interpolation Error [cleared] Demo: Jump with Chebyshev Nodes
[cleared]
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Going piecewise: Simplest Case

q )

Construct a piecweise linear interpolant at four points. )
Xo, Yo X1, Y1 X2,Y2 X3,Y3

| fi = aix+ by | f» = axx + by | f3 = azx + b3 |

| - | 2 unk. | 2 unk. |

| f(x0) = yo | f(x1) =y | f3(x2) = y2 |

| h(xa) =y | f(x2) = y2 | f3(x3) = y3 |

| 2 eqn. | 2 eqn. | 2 eqn. |

Why three intervals?
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Piecewise Cubic (‘Splines’)

X0, Yo

a1x3 + b1x2 + cax + dy

f1

Xp, M1
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Piecewise Cubic (‘Splines'): Accounting

X0, Yo X1, y1 X2, Y2 X3,Y3
| f | f2 \ fs \
| a1x3 + b1x2 + cax + dy | azx3 + bzx2 + c2x + d2 ‘ 33X3 + b3><2 + c3x + d3 ‘
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Outline

Numerical Integration and Differentiation

Numerical Integration

Quadrature Methods

Accuracy and Stability

Gaussian Quadrature

Composite Quadrature

Numerical Differentiation

Richardson Extrapolation

237



Numerical Integration: About the Problem

What is numerical integration? (Or quadrature?)

T¢) = j: $oo) dy

What about existence and uniqueness?
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Conditioning

Derive the (absolute) condition number for numerical integration.
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