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Problem 8 of Section 3.2,  page 121 in 10th 
edi t ion

Suppose x_j=j,  for j=0,1,2,3 and it  is known that 
P_01(x)=x+1,  P_12(x)=3x-1,  and P_123(1.5)=4.

Find P_0123(1.5) .

r e s t a r t ;

x [ 0 ] : = 0 ;  x [ 1 ] : = 1 ;  x [ 2 ] : = 2 ;  x [ 3 ] : = 3 ;

 P [0 ] :=P_0;  P [1 ] :=P_1;  P [2 ] :=P_2;  P [3 ] :=P_3;

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 ) ;  

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

Since P_01(x)=x+1, we obtain that P_0=1 and P_1=2

P [ 0 ] : = 1 ;  P [ 1 ] : = 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 ) ;  
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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 ) ) ;

Since P_12(x)=3x-1, we obtain that P_2=5

P [ 0 ] : = 1 ;  P [ 1 ] : = 2 :  P [ 2 ] : = 5 ;

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 [ 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 ) ;

P [ 2 , 3 ] : = x - > ( ( x - x [ 2 ] ) * P [ 3 ] - ( x - x [ 3 ] ) * P [ 2 ] ) / ( x [ 3 ] - x [ 2 ] ) ;  P [ 2 , 3 ] : =
a p p l y ( P [ 2 , 3 ] , x ) :  P [ 2 , 3 ] : = u n a p p l y ( P [ 2 , 3 ] , x ) ;

e x p a n d ( P [ 2 , 3 ] ( x ) ) ;

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

P [ 1 , 2 , 3 ] : = x - > ( ( x - x [ 1 ] ) * P [ 2 , 3 ] ( x ) - ( x - x [ 3 ] ) * P [ 1 , 2 ] ( x ) ) / ( x [ 3 ] - x [ 1 ] ) ;
P [ 1 , 2 , 3 ] : = a p p l y ( P [ 1 , 2 , 3 ] , x ) :  P [ 1 , 2 , 3 ] : = u n a p p l y ( P [ 1 , 2 , 3 ] , x ) ;

e x p a n d ( P [ 1 , 2 , 3 ] ( x ) ) ;

P [ 1 , 2 , 3 ] ( 1 . 5 ) ;

solve(-0.1250000000*P_3 + 4.500000000=4,P_3);
4.

Since P_123(1.5)=4, we obtain that P_3= 4

P [ 0 ] : = 1 ;  P [ 1 ] : = 2 ;  P [ 2 ] : = 5 ;  P [ 3 ] : = 4 ;

P [ 2 , 3 ] : = x - > ( ( x - x [ 2 ] ) * P [ 3 ] - ( x - x [ 3 ] ) * P [ 2 ] ) / ( x [ 3 ] - x [ 2 ] ) ;  P [ 2 , 3 ] : =
a p p l y ( P [ 2 , 3 ] , x ) :  P [ 2 , 3 ] : = u n a p p l y ( P [ 2 , 3 ] , x ) ;

P [ 1 , 2 , 3 ] : = x - > ( ( x - x [ 1 ] ) * P [ 2 , 3 ] ( x ) - ( x - x [ 3 ] ) * P [ 1 , 2 ] ( x ) ) / ( x [ 3 ] - x [ 1 ] ) ;
P [ 1 , 2 , 3 ] : = a p p l y ( P [ 1 , 2 , 3 ] , x ) :  P [ 1 , 2 , 3 ] : = u n a p p l y ( P [ 1 , 2 , 3 ] , x ) ;

P [ 0 , 1 , 2 , 3 ] : = x - > ( ( x - x [ 0 ] ) * P [ 1 , 2 , 3 ] ( x ) - ( x - x [ 3 ] ) * P [ 0 , 1 , 2 ] ( x ) ) / ( x [ 3 ] -
x [ 0 ] ) ;  P [ 0 , 1 , 2 , 3 ] : = a p p l y ( P [ 0 , 1 , 2 , 3 ] , x ) :  P [ 0 , 1 , 2 , 3 ] : = u n a p p l y ( P [ 0 ,
1 , 2 , 3 ] , x ) ;
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e x p a n d ( P [ 0 , 1 , 2 , 3 ] ( x ) ) ;

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

f :=x->-x^3+4*x^2-2*x+1;

and the answer is 

f ( 3 / 2 ) ;
2 9
8

e v a l f ( 2 9 / 8 ) ;
3.625000000


