Problem 4 of Section 3.2, page 121 (10th edition)

Let P_3(x) be the interpolating polynomial for the data
(0,0), (0.5,y), (1,3), (2,2). Find y if the coefficient of
x"3in P_3(x) is 6.

> restart;

> x[0]:=0; x[1]:=1/2; x[2]:=1; x[3]:=2;
Xg =0
v L
172
Xy =1
x3:=2 (1)
> P[0]:=0; P[1]:=y; P[2]:=3; P[3]:=
P, =O
P=y
P,:=3
Py:=12 (2)
> P[0,1]:=x->((x-X[0O])*P[1]-(x-x[1])*P[O])/(x[1]-x[0]); P[O,1]:=
apply(P[0,1],x): P[O,1]:=unapply(P[0,1],x);
P01 — e (x—xo)-Pl—(x—xl)PO
X1 = Xo
Po'l:szZ-x-y (3)
> P[1,2]:=x->((x-x[1])*P[2]-(x-x[2])*P[1])/(x[2]-x[1]); P[1,2]:=
apply(P[1,2],x): P[1,2]:=unapply(P[1,2],x);
P, xn (X —=X1)Py— (x—=x3)-Py
' X2 —X
P, ,=x~6x—3-2:(x—1)y (4)
> expand(P[1,2](x));
-2xy+6x+2y—3 (5)
> P[2,3]:=x->((x-x[2])*P[3]-(x-x[3])*P[2])/(x[3]-x[2]); P[2,3]:=
apply(P[2,3],x): P[2,3]:=unapply(P[2,3],X);
P, xn (X —=X3)P3— (x—=X3)-P,
' X3 = Xy
P2’3:=x»—x+4 (6)
> expand(P[2,3](x));
-x+4 (7)

> 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]:=apply(P[0,1,2],x): P[O0,1,2]:=unapply(P[0,1,2],x);



(X = Xp) Py, 2(x) = (X = X3) Py 1(X)

X2~ Xo

Py 1 2= X=X (6x—3—2-(x—1)-y) — 2-(x— 1)-xy (8)
> expand(P[0,1,2](x));

Py 1 =X~

—4x2y+6x2+4xy—3x (9)
> 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]:=apply(P[1,2,3],x): P[1,2,3]:=unapply(P[1,2,3],x);

X3~ Xq

P1’2'3 = X+

1y
2'("_ 2) X4 = 2)-(6x—3—2-(x—1)-)

I _ 10
I 1,23 =X 3 3 (1)
> expand(P[1,2,3](x));

_1_34X2+13x_1—?f5+%x2y—4xy+%y (11)

> 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]:=apply(P[0,1,2,3],x): P[0,1,2,3]:=unapply(P[O,
1,2,3],%x);

(x— Xo)'Pl, 2,3(x) — (x— X3)'P0, 1,2(x)

X3 = Xp

z.(x—l)-<-x+4>
.. 2 2:(x=2)(6:x—3-2-(x—1)-y)
3 3
Po 1,23 =X 2 (12)
 (x=2)-(x(6:x=3=2-(x=1)-y) = 2-(x—1)-x"y)
] 2
> expand(P[0,1,2,3](x));
16 3 2 17 8 .3 2 16
i 3x-|-14x 3x+3xy 8xy+3><y (13)
> p:=interp([0,1/2,1,2],[0,y,3,2],x);
p:=(—1—36+§3M)X3—|—(—8y+14)xz+(%X—I—JJX (14)
> solve(-16/3+(8/3)*y=6,y):;
17
. (15)

[ > y:=evalf(%);

y = 4.250000000 (16)



