
Gaussian Integration

In Gaussian integration , we fit fcx) over the

entire interval [ a ,b] by a complete set of

polynomials n

fix] = I 25 Pecx)
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orthogonal
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_ polynomials like the

Legendre Polynomials ,
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Assume fix) is well approximated by a

polynomial of order 2h - I

fix ) = pzn - , Cx ) ( not Legendre polynomial )
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For I = f' fix ]dx = £ wifcx ;)
- I 5=1

we need to find Xi 's and Wi 's

(with polynomial trickery ]

Write pzn - , Cx )
= pn - , Cx ) Pncx ) + rn - , (X )

T
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two different polynomials of order
n - 1 ( different coefficients )
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Pzn - I
=

Pn - i Pn + rn - ,

÷
express pn - ,

= < ✗KPK ( in basis of Legendre
k=o polynomials ]
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Let the n zeros of Pnlx ) be ×
, , xz , - - . Xn

( these are known )

Then
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at these zeros
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n - 1

Now express rn - , (x) = [ Ñk Phlx ) ( in basis of Legendre
k=o polynomials )

÷
so pzn- , lxi ) = rn -ilxi) =L Ñk Pk (Xi )
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where Xi is one of the n roots of Rex )

( Putri ) = 0
,
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,
- . .
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e.g.
n =3 ( 2n - I = 5

, kmax = n - I = 2 )
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back to integral
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multiply by 1 = Pocx )

n - l l n- l

I =L k f Pkcx ) Pocx )dx = £ Ñh 2- dko = ZÑO
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but pzu- , (x )
± fix )

and calling w;
= 2 { Ñ

- ' 2
Soi

we get n

I = I fcx ;) Wi
2-=L

The w; 's are the weights for fix ) evaluated at

the zeros {Xi } of Pnlx ) .

see Mathematica example , K and G handout


