3.2

1. Interpolation polynomials give the following results.

(a) (b)

) T0,T1y.-,Tn Pr(8.4) ) TO,T1y. ..+ Tn Pn(—1/3)
1 8.3, 8.6 17.87833 1 —0.5, —0.25 0.21504167
2 8.3, 86, 87 17.87716 2 —0.5, —0.25, 0.0 0.16988880
3 B3, 86 87 81 1787714 3 0.5, —-0.25,0.0, -0.75 0.17451852

(c) (d)

b T0.T1,...,Tn Pn(0.25) b T0.T1,...,Tn P,(0.9)

1 0.2,0.3 —0.13869287 1 0.8 1.0 0.44086280
2 0.2,03,04 —0.13259734 2 0.8, 1.0, 0.7 0.43841352
3 02,03 04,01 013277477 3 0.8, 1.0,0.7,0.6 0.44198500
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3.2

2. Interpolation polynomials give the following results.

(a) Pypo=2.418803200

|£(0.43) — Py 5| = 0.055642506;

P 55 = 2.348863120;

|£(0.43) — Py 3| = 0.014297574

Py1.23 = 2.360604734;

| £(0.43) — Py 1.0.3] = 0.002555960e
(b) P4 = 1.066405500

|£(0.0) — Py 2| = 0.066405500;

Py.1.2 = 0.9531236670;

|£(0.0) — Py 12| = 0.0468763330

Py.1.2.3 = 0.9843740000;

|£(0.0) — Po.1.2.3| = 0.0156260000
() Pp1 = —0.506647844

|£(0.18) — Po1| = 0.0014756204;

Py.1.2 = —0.5080498520;

| £(0.18) — Py 12| = 0.0000736124

Py12.3 = —0.5081430745;

| f(0.18) — Py 1.0.3] = 0.0000196101
(d) Pp3 = 1.196494500

| £(0.25) — Py 5| = 0.0074245609;

Py 5.3 = 1.189597976;

|£(0.25) — Py 03| = 0.000528045

Py1.2.3 = 1.188035147;

|£(0.25) — Py.1.2.3] = 0.000134784

3. (a] We have ‘\,/EFS PD,112,3,4 = 17083
(b) We have v/3 &~ Py1.2.3.4 = 1.690607.
(c) Absolute error in part (a) is approximately 0.0237, and the absolute error in part (b) is

0.0414, so part (a) is more accurate.

4. The Neville table 1s

=00 0

=05 y 3y

s =10 3 6—y 9-—3y
z3=20 2 25 H -2y 5-y

Since the last difference is 0, y = 5.
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3.2

5. Po=f(0.5)=4

6. P,=f(0.7)=6.4
7. Poi123(2.5)=2875
8. Poi123(1.5)=3.625

9. The approximation is

1 2 2 1

2
—5f@)+3fW)+3+3f(-1) - 5f(-2),

and the correct values 1s
1 2 2 1
—Ef(ﬂ} + §f(1) + §f(—1) - gf(—ﬂ},

so the approximation is too large by the amount —.

3
10. The approximation is
1 2 2 2
—5f@) +3f(1) =5+ 37(-1) - f(=2),

and the correct values is

1 2 2 1
—5f@)+3f W)+ 3f(=1) = £f(-2),

i}

so the approximation is too small by the amount

§.

11. The first ten terms of the sequence are 0.038462, 0.333671, 0.116605, —0.371760, —0.0548919,
0.605935, 0.190249, —0.513353, —0.0668173, and 0.448335. Since f(1++/10) = 0.0545716, the

sequence does not appear to converge.
12. The solution is approximately 0.567142.

13. Change Algorithm 3.1 as follows:

INPUT numbers yo, y1, ..., Yn; values xg, x1, ..., Tn as the first column Qo.0,Q1,0, ..., @n.0 of Q.
OUTPUT the table Q with Q. n approximating f~(0).

STEP1 VFor i=1,2 ...n
for j=1,2,...,14
set

Qi; = YiQi—1,i-1 — ¥i—iQij—1
i, — .
! Yi —Yi—j
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