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Compare with integral of fcx ) = fix:) + (x-✗ i )fIxi > + - - .
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term using ft differs from result based on

Taylor series expansion of f

i. Truncation error in one step is ①(Hs)

Error over N steps is N ✗ 0143 )

N = b-÷ i. c- tram is 0142)

what about roundoff error ? what is best h ?
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Simpson 's Rule

consider a portion of an # fix)

integral from ✗i- i
to ✗it ,

✗ix:# in
Approximate fcx ) with a cubic f '
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Note : This is equivalent to fitting a quadratic
function through (✗i. , >fi , ) , cxi.fi ) and ( ✗ it , >fit , )
( cubic term contributes zero to the integral ) .

Break
up
entire integral into such portions (width 2h ) .

Break
up
entire integral into an even number of slabs

of width h
.

N is the number of points .
N must be odd .
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In terms of general form for numerical integration
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Note : consider N =3

{ wi } = { § , 4¥ , } }
N

e

L Wi = I (1+4 + 1) = 2h = (N - 1) h
i= , 3

This is generally true for all integration
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Method of Undetermined Coefficients

Consider writing f- (X ) as a polynomial of order p
P
rfcx ) =L Cnx

"

on a small interval
n=o

✗ c- [ ñ , Ñ ]

General integration formula

ñ with
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n = 0 5- I = W
,

+ Wz +
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n = I
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= X , W ,
+ Xzwz +

. - .
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b~P"- a~P+ ' = X ,Pw

,
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in matrix form

5- a-I 1 . . . I Wi

(5-- a-2) Iz✗ , Xz . . . Xp-11 WL

=
2 (53-23)/3✗ ? X} - - - Xp -1 ,

V3
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✗
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Solve for Wi
'
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gives integration formula on fitting fix] with a
polynomial of degree p on each interval 5- a-

In terms of dividing up domain of integration , can let

5- I = ph , h=b
N- I

E.g. For Simpson 's rule , Ñ - E. = 2h ( p=2)


