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9. Let g(z;) = f(zi) for 0 < 7 < mn—1 and h(z;) = f(z;) for 1 < ¢ < n. Set k(z) = g(z) +
[(xo — z)/(zn — z0)][g(z) — h(z)]. Then k(zo) = g(xo) = f(zo) and for 1 < i < n — 1 we have
k(zi) = g(x:) + [(zo — i) /(zn — zo)llg(x:) — h(z:)] = g(xi) = f(x:) and k(zn) = h(zp) = f(zn).

14. Say z; = 0. [p(x) - f(2)] = | (1/n1) S (&) [ (= - 1)
< (1.5431/n!)|z| = ;) < (1.5431/n!)|z|2"~! since node z; is 0. Note as in Problem 6.1.13,
=0

Y sinhz n even
¥ snh) {cosha: n odd

and |f(™(sinhz)| < max{sinh 1, cosh 1}, on [~1,1].

So |p(x) — f(z)|/|f(z)| < (1.5431/n!)|z/sinh 2|27 < (1.5431/n!)2""1 < (27/n!)
since z/sinhz < 1.

22. Lagrange form: p(z) = —(1/2)(z + 2)(z — 1) — (1/3)z(z + 2) = —(1/6)(5z2 + 7z — 6).
Newton form:

1/2 -5/6
0 1 -2

p(z) = (1/2)(z + 2) — (5/6)(z + 2)z = —(1/6) (522 + Tz — 6).

27. |f(z)—p(z)| < |f“3)(£z)L/(13!) ITi20 lz—zil. Now f(z) = f'3(z) = e* and |£(£)| < (1) =€® =1
for £ € [-1,1]. Also, [[:2, |z — z;| < 2'3. Therefore, |f(x) — p(z)| < 2'3/(13!) = 1.315 x 107C.



MA51400 HWS5

SEC 6.2

5. The unique polynomial of degree at most n that interpolates p at xq,x1,...,z, is p itself. Hence,
the desired equation is Equation (10), with f = p.

6. (Proof by induction). For n = 1, (af + 89)[zo0, z1] = [(af + B9)(z1) — (af + Bg)(z0)]/(z1 — z0)
= [af(z1) — af(z0)]/(z1 — o) + [Bg(z1) — Bg(x0)/(x1 — z0) = af[zo,x1] + Bg[zo, z1]. Suppose it is
true for 2,3,...,n. Consider, (af + B9¢)[zo,z1,...,ZTnt1]

= {(af + B9)[z1,- - - Zny1] — (af + Bg)[zo, - - -, Zn]}/(Tns1 — Zo)
= {aflz1,...,znp1] — aflzo,. .., Ta] + Bglz1, ..., Tns1] —Bg[zo,- .., Zn]}/(Tnt1 — z0)
= aflzo, ..., Tn+1] + Bg[zo, - . ., Tny1]-

17.
/2 1/3 -2
1/6 —5/3
0 3 —4/6

Thus, p(z) =3+ (1/2)(z — 1) + (1/3)(z — 1)(z — 3/2) — 2(z — 1)(z — 3/2)(z).

19. At zo, we have [(z, — zo)u(zo) + (zo — zo)v(z0)]/(zn — z0) = u(zo) = f(z0). For 1 <i < n -1,
we have [(zn — zi)u(zi) + (zi — zo)v(zi)l/(zn — 0) = [(zn — i) f(zi) + (zi — z0) f(zi)]/(zn — z0)
= (zn — x0) f(zi)/(xn — T0) = f(zi). At zp, we have [(zn, — zn)u(zn) + (Tn — z0)v(zn)]/(Tn — T0) =
[(zn — x0)/(zn — z0)|v(zn) = v(zn) = f(zn)-



