Problem 5, Section 3.2

| > restart;
> x[0]:=0.0; x[1]:=0.25; x[2]:=0.5; x[3]:=0.75;
X = 0.
x; = 0.25
X5 = 0.5
i X3 :=0.75 (1)
[ > P[0]:=1.0; P[1]:=2.0; P[2]:=P_2; P[3]:=8.0;
P,:=1.0
P,:=12.0
Py,:=P 2
P;:=8.0 (2)

> P[0,1]:=x->((x-x[0])*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); expand(P[0,1](x));
(X=Xo)P1— (x—x1)-Py

Porr=xr X1~ X
PO' 1= x+~»4.000000000-x + 1.000000000
_ 4.000000000 x+ 1.000000000 (3)
> P[0,1](0.4);
i 2.600000000 (4)

> 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);expand(P[1,2](x));
(x— X1)'P2_ (x— xz)-P1
Xy — X1
P1, 5 = x+4.000000000-(x — 0.25)-P_2 — 8.000000000-x + 4.000000000
4.000000000P 2x—1.000000000P 2—8.000000000 x + 4.000000000 (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);expand(P[2,3](x));
(x— Xz)'Ps_ (x—x3)'P2
X3 = X
le 3= x+32.00000000-x — 16.00000000 — 4.000000000-(x — 0.75)-P_2
32.00000000 x — 16.00000000 — 4.000000000 P 2 x + 3.000000000P 2 (6)
> P[2,3](0.4);

Py 5 =x»~

P2,3:: X+~

i -3.20000000 + 1.400000000 P 2 (7)
> solve(-3.20000000 + 1.400000000*P_2=2.4, P_2):
_ 4 (8)

> P[0,1,2]::x->((x-x[0])*P[1,2](x.)-(x-x[2])*P[0,1](x))/(x[2]-x[O]);
P[0,1,2]:=apply(P[0,1,2],x): P[O,1,2]:=unapply(P[0,1,2],x);expand
(P[0,1,2](x));




(x — XO) 'P1, 2(X) — (x — x2) 'Po, 1(x)
Xy = Xp
Py1,=xr 2.000000000-x-(4.000000000-(x—0.25)-P 2 —8.000000000-x
+4.000000000) — 2.000000000-(x —0.5)-(4.000000000-x
+1. 000000000)

8.000000000 P . 2x — 2.000000000P 2x— 24. OOOOOOOOX + 10.00000000x (9)

_ +1.000000000

> 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);expand
(P[1,2,3](x));

Py 1 =X~

X3 =X
P, 5 3=x+~2.000000000-(x - 0.25)-(32.00000000-x — 16.00000000

—4.000000000-(x—0.75)-P_2) — 2.000000000-(x — 0.75)-(4.000000000
“(x—0.25)-P 2—-8.000000000-x + 4.000000000)

80.00000000 x* — 68.00000000 x — 16.00000000 P2 X* + 16.00000000 P 2x (10)
+14.00000000 — 3.000000000 P 2

(> P[1,2,3](0.4):

Py 5 3=Xxr

-0.4000000000 + 0.8400000000P 2 (11)
[ > solve(-0.4000000000 + 0.8400000000*P_2=2.96,P_2);
4. (12)

B 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);expand(P[O,l,Z,S](x));

(x— x0)~P1’ 2,3(><) — (x— x3)~PO’ 1,2(X)

X3~ Xp
Po, 12,3=X" 1.333333333-x-(2.000000000-(x — 0.25)-(32.00000000-x

—16.00000000 — 4.000000000-(x — 0.75)-P_2) — 2.000000000-(x
—0.75)-(4.000000000-(x — 0.25)-P 2 — 8.000000000-x + 4.000000000))
—1.333333333-(x— 0.75)-(2.000000000-x- (4.000000000 (x — 0.25)-P 2
— 8.000000000-x + 4.000000000) — 2.000000000-(x — 0.5)
-(4.000000000-x+ 1.000000000))

138.6666666 x> — 128. OOOOOOO x> — 31. 99999999 P . 2x° (13)

+31.99999999 P 2 x* + 27.33333332 x — 5.999999999 P 2 x
| +0.9999999998
> P[0,1,2,3](0.4);
0.3279999999 + 0.6719999998 P 2 (14)
[> solve(0.3279999999 + 0.6719999998*P 2=3.016,P_2);
4.000000001 (15)

Py 19 3=X"




