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Problem 6 of Section 3.2,  page 121 in 10th 
edi t ion

Neville's is used to approximate f(0.5), giving the
following table:
x_0=0,  P_0= 0
x_1=0.4,   P_1=2.8
x_2=0.7,  P_2,         P_12,    P_012=27/7

Determine P_2=f(0 .7) .

r e s t a r t ;
x [ 0 ] : = 0 ;  x [ 1 ] : = 2 / 5 ;  x [ 2 ] : = 7 / 1 0 ;

P [ 0 ] : = 0 ;  P [ 1 ] : = 1 4 / 5 ;  P [ 2 ] : = P _ 2 ;

P [ 0 , 1 ] : = x - > ( ( x - x [ 0 ] ) * P [ 1 ] - ( x - x [ 1 ] ) * P [ 0 ] ) / ( x [ 1 ] - x [ 0 ] ) ;  P [ 0 , 1 ] : =
a p p l y ( P [ 0 , 1 ] , x ) :  P [ 0 , 1 ] : = u n a p p l y ( P [ 0 , 1 ] , x ) ;  

P [ 0 , 1 ] ( 0 . 5 ) ;
3.5

P [ 1 , 2 ] : = x - > ( ( x - x [ 1 ] ) * P [ 2 ] - ( x - x [ 2 ] ) * P [ 1 ] ) / ( x [ 2 ] - x [ 1 ] ) ;  P [ 1 , 2 ] : =
a p p l y ( P [ 1 , 2 ] , x ) :  P [ 1 , 2 ] : = u n a p p l y ( P [ 1 , 2 ] , x ) ;

e x p a n d ( P [ 1 , 2 ] ( x ) ) ;
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P [ 0 , 1 , 2 ] : = x - > ( ( x - x [ 0 ] ) * P [ 1 , 2 ] ( x ) - ( x - x [ 2 ] ) * P [ 0 , 1 ] ( x ) ) / ( x [ 2 ] - x [ 0 ] ) ;
P [ 0 , 1 , 2 ] : = a p p l y ( P [ 0 , 1 , 2 ] , x ) :  P [ 0 , 1 , 2 ] : = u n a p p l y ( P [ 0 , 1 , 2 ] , x ) ;

e x p a n d ( P [ 0 , 1 , 2 ] ( x ) ) ;

For simplicity, we call this last Langrange  
interpolating polynomial by f(x):

f : = x - > ( ( 1 0 0 / 2 1 ) * P _ 2 - ( 7 0 / 3 ) ) * x ^ 2 + ( ( 4 9 / 3 ) - ( 4 0 / 2 1 ) * P _ 2 ) * x ;

The value of P_0,1,2(x) at x=0.5 is 27/7, thus

f ( 1 / 2 ) ;

and after solving for P_2, we obtain 

solve( (5 /21) *P_2+7/3=27 /7 ,P_2) ;
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P_2:=32/5;


