> restart:
with (LinearAlgebra) :
Digits := 30;
a :=2.0;b:=4.0;
w := t -> 1ln(2+sin(t));
IP := proc( £,g ) evalf(int(f(t)*g(t)*w(t), t=a..b)) end;

Digits =30
a:=2.0
b:=4.0

w=t—In(2 +sin(?))
IP :==proc(f,g) evalf (int(f(t) *g(t) *w(t),t=a..b)) end proc

;Note the inner product IP above
> n:=4;

The following routines work up to n=5.
| Does anyone see why there is a difficulty for n>=6?
> p0 := unapply(l,t):
Jj:="'3':k:="k"':
for j from 0 to n-1 do;
vv = t¥*p||j(E):
g:= unapply(vv,t):
for k from 0 to j do;
if (k >= j-2) then
u:=IP(p| k,plIk);
vv := vv-IP(qg,pl|lk)/u*p|k(t):
vv:=expand (vv) :
fi:
> od:
Pl | (j+1) :=unapply (expand (vv) , t) :
> od:
> for j from 0 to n do p||j(t); od;

>
>
>
>

1
t —2.79531348965315180876132976544

£ — 5.79574477632542992697217185263 ¢ + 8.11077107643947161837842663081

£ — 8.80536755802570152017832409012 £ + 25.2844313264089439573940240786 ¢
— 23.6574569539991386400574767788

/ — 11.8097874254145332182656281692 £ + 51.4797263539809674929730372620 7
—98.1171979799358677817704129968 ¢ + 68.9703539059867489562780468960

;Lagrange basis functions for points indexed by i1 from 1 to N

> L := proc( N::integer, i::integer, v::Vector, x)
description "Lagrange function";
local j,T;
T:=1:

for j from 1 to N do
if (j<>i) then T:= T*(x-v[j])/(v[i]-Vv[]])
£fi;
od;
T;
end proc;
L :=proc(N::integer, i:integer, v::Vector, x)
local j, T;

description "Lagrange function";

T:=1; for j to N do if j<>i then T:=T* (x — v[j])/ (v[i] — v[j]) end if end do; T

| end proc
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| Computation of nodes x and weights
> for N from 1 to n do
if (N=n) then print(n): fi:
tempX:= Vector (N) :
X := Vector(N):
y:=Vector (N) :
weights:=Vector (N) :
tempX:= fsolve(p| |N(t), t):
if (N=n) then
print('nodes'): fi:
for j from 1 to N do
x[j] :=tempX[]j]:
if (N=n) then print(x[j]): fi:
od:
if (N=n) then print('weights'): fi:
for j from 1 to N do
weights[j] :=int(L(N,j,x,t) *w(t) ,t=a..b):
if (N=n) then print(weights[j]): fi:

od:
od:
4
nodes
2.12727598126564351109771428852
2.60696420385785998726448593007
3.25636956006789405707653299728
3.81917768022313566282689495332
weights
0.333784948753552456814689439316
0.556936118401987088191232694364
0.412590612987294387581584879912
i 0.134443591436310837514038316217 5)
[> d:='d"':
N:= 'N':
for d from 0 to 2*n-1
do
ww:=0:

for N from 1 to n do
ww:= ww+x[N]*d*weights[N]:
;gint(d,evalf(int(tAd*w(t),t=a..b)-ww)): od:
0, 0.
1, 0.
2,0.
3,0.
4,-2.1077
5,-2.91072°
6, -2.7107%

7,-1.93 10 (6)




