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r e s t a r t ;
#  F igure  out  we ights  for  S impson 's  ru le  which  is
#  exact  for  quadrat ic  po lynomia ls
p0:=x->1;
p1:=x->x;
p2:=x->x^2;

I 0 : = i n t ( p 0 ( x ) , x = - 1 . . 1 ) ;
I 1 : = i n t ( p 1 ( x ) , x = - 1 . . 1 ) ;
I 2 : = i n t ( p 2 ( x ) , x = - 1 . . 1 ) ;

q : = f - > w 0 * f ( - 1 ) + w 1 * f ( 0 ) + w 2 * f ( 1 ) ;

Q0:=q(p0);
Q1:=q(p1);
Q2:=q(p2);

W:=solve({I0=Q0,I1=Q1,I2=Q2},{w0,w1,w2});

# Thus the method is
s u b s ( W , q ( f ) ) ;

#  F i n d  a  s i m i l a r  r u l e  e x a c t  f o r  c u b i c s
p3:=x->x^3;

q : = f - > w 0 * f ( - 1 ) + w 1 * f ( - 1 / 3 ) + w 2 * f ( 1 / 3 ) + w 3 * f ( 1 ) ;

Q0:=q(p0);
Q1:=q(p1);
Q2:=q(p2);
Q3:=q(p3);
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I 3 : = i n t ( p 3 ( x ) , x = - 1 . . 1 ) ;

W:=solve({ I0=Q0, I1=Q1, I2=Q2, I3=Q3},{w0,w1,w2,w3});

# Thus the method is
s u b s ( W , q ( f ) ) ;

#  F i n d  y e t  a n o t h e r  r u l e  t h a t  i s  e x a c t  f o r  q u a r t i c s
p4:=x->x^4;

I 4 : = i n t ( p 4 ( x ) , x = - 1 . . 1 ) ;

q : = f - > w 0 * f ( - 1 ) + w 1 * f ( - 1 / 2 ) + w 2 * f ( 0 ) + w 3 * f ( 1 / 2 ) + w 4 * f ( 1 ) ;

Q0:=q(p0);
Q1:=q(p1);
Q2:=q(p2);
Q3:=q(p3);
Q4:=q(p4);

W:=solve({I0=Q0,I1=Q1,I2=Q2,I3=Q3,I4=Q4},{w0,w1,w2,w3,w4});

# Thus the method is
s u b s ( W , q ( f ) ) ;

r e s t a r t ;
#  Note  tha t  the  fo rm o f  the  quadra ture  can  p lace  the  loca t ion
#  o f  t h e  x _ k ' s  i n  a r b i t r a r y  p l a c e s  a s  l o n g  a s  t h e y  a r e  u n i q u e .
q : = f - > w 0 * f ( - s q r t ( 2 ) ) + w 1 * f ( s q r t ( 2 ) ) ;
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>  >  p0:=x->1;
p1:=x->x;

I 0 : = i n t ( p 0 ( x ) , x = - 1 . . 1 ) ;
I 1 : = i n t ( p 1 ( x ) , x = - 1 . . 1 ) ;

Q0:=q(p0);
Q1:=q(p1);

W:=solve({ I0=Q0,I1=Q1},{w0,w1});

#  Thus ,  an  a l te rna t ive  to  the  t rapezo id  method  is
s u b s ( W , q ( f ) ) ;


