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1. Write your own Matlab routine, that computes integrals of the type

I =

∫ ∞
0

dxe−xf(x) ≈
n∑

i=1

wif(xi)

using the Gauss-Legendre quadrature. Here the abscissae xi are the
roots of the Laguerre polynomial (Wikipedia “Laguerre polynomials”)

Ln(x) =
n∑

i=0

(
n

i

)
(−1)i

i!
xi , where

(
n

i

)
=

n!

i!(n− i)!
.

and the weights are (Wikipedia “Gauss-Laguerre quadrature”)

wi =
xi

(n + 1)2Ln+1(xi)2
.

Use your program to compute the integral∫ ∞
0

dxe−x
√

2x3 ≈ 1.87997 .

Try values n ≤ 40, larger values have numerical problems.

CONTINUES ON THE NEXT PAGE!



Hints:
- The function to compute the abscissae and the weights could be

function [x,w]=gausslaguerre(n)

- Matlab indices start from 1!
- Find the n + 1 coefficients c(i) of the Laguerre polynomial Ln(x),

c(n + 2− i) =

(
n

i− 1

)
(−1)i−1

(i− 1)!
,

so that

Ln(x) =
n+1∑
i=1

c(n + 2− i)xi−1 . (1)

The coefficient are in the order used in Matlab: c(1) multiplies the hig-
hest power of x.
- For the factorial n! you can use the function factorial(n)

- The roots of the Laguerre polynomial are roots(c).
- Test the program so far, the roots of L3(x) ( i.e. n = 3) are
6.289945082937476, 2.294280360279045, and 0.415774556783479
- Compute the weights. You need now the Laguerre polynomial Ln+1(x);
you can use again the sum in Eq. (1).
- The abscissae and weights for n = 3 should be

x w

6.289945082937476 0.0103892565015861

2.294280360279045 0.2785177335692384

0.415774556783479 0.7110930099291742


