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Runge’s example
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Runge’s example
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Ex.: (3)

Runge’s example
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Runge’s example
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Ex.: (3)

Runge’s example

Equidistant Chebyshev
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Runge’s example
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Runge’s example

Piecewise linear
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Ex.: (4)

Runge’s example

Piecewise interpolation error
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Runge’s example

Piecewise interpolation error
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Ex.: (5)

Numerical Differentiation

f(x) =sin(z)  f'(x) =cos(x) f(1.2) = cos(1.2)
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Ex.: (5)

Numerical Differentiation

f(x) =sin(z)  f'(x) =cos(x)  f'(1.2) = cos(1.2)
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Numerical Differentiation

F(x-w\} = )+ €L 4 €% [,\L

+ L J o
€t>\r Some. {(k\(x) ¢

e Cx,x-rl,,] + = h

{‘(&-m] (‘?\ L Laa
(k+n)!

fgvm AN

sza;no’lv-
(KaMfEMf 2evov Teva, )

i (6) Con o 0‘ ’FP ¢ ppvex np €f .

Sxrnl= Q) _ Gy foabe L0 g

2 - L

WEAR % £lxa) + ..

n

= €6) « o
VA

So, for forward FD we have an order of accuracy of r =1



EX.:

(7)

14

12 A

10 A

Midpoint rule

Qulf) = - a)f

a-+b
2

)




EX.:

(8)

14

12 A

10 A

Trapezoidal rule
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Simpson rule
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__— Measure of quality

Degree of exactness
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Composite quadrature rules
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Composite trapezoidal rule
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Composite Simpson rule
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Ex.: (13)

Quadrature
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or

10°

107

107" F

107° |

10 |

1071

1072

107 H

107"°

Quadrature

=—w— Trapezoidal
—w—Simpson |- -
Gaussn=3| : : ::
, . i

b
/ dx = log(2)
0



Adaptive Quadrature
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Adaptive Quadrature
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Adaptive Quadrature
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Adaptive Quadrature
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Adaptive Quadrature
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Adaptive Quadrature
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