Math 781 Hw6 Solution

1. If a secant method is applied to the function f(z) = 2? — 2, with g = 0 and z; = 1.

What is 29?7 Solution: xg =0, 21 =1, f(xg) =0—2= =2, f(z;) =1*—-2= -1
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2. Find the polynomial of least degree that interpolate the set of data. v ‘ 6 2 1
Solution:
xo=7, 21 =1, and zy = 2.
I - (x —1)(z—2) _ (x—1)(x—2)
0 (7—1)(7—-2) 30 ’
L - (x —T7)(x —2) _ (x —=T)(x—2)
! (1-7)(1-2) 6 ’
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3. Prove that if g interpolates the function f at zg,x1,---,x,_1 and if h interpolates f at
T1,To, -+, x,, then the function
Top— X
—h
(@) + 22 (g(a) — h(a)
interpolate f at zg, x1,- -, 2z,. (Hint: You need to check the function value at z; equals
to f(z).).
Proof. Since g interpolates the function f at zg,x1,---,2,_1, we have g(x;) = f(x;)

for i =0,---,n — 1. Similarly, we have h(x;) = f(x;) fori=1,--- n.
For ¢ = 0, we have

To — o

g(zo) + (9(wo) — h(w0)) = flwo) +0= f(mo);

Tpn — Xo
Fori=1,---,n—1, we have g(z;) = h(z;) = f(x;) and

To — T

g(x;) + (g(wi) = h(zi)) = f(2:) +0= f(zy);

Tn — Xo



For i = n, we have h(z,) = f(x,) and

To — Tp

g(wn) + (9(zn) = M) = g(@n) — (9(xn) = f(20)) = f(20).

Tn — Xo
. Prove that 37 ; L;(x) = 1 for all z, where L;(x) is the Lagrange interpolation polyno-
mial basis. (Hint: Consider the interpolation polynomial for the function f(x) = 1.)

Proof. Let f(z) = 1 and P,(z) be the interpolation polynomial which interpolates f(z)
at xg,---x,. Using the Lagrange interpolation basis, we have

Since f(z) = 1, Py = 1 interpolates f(z) at xg,---z,. Due to the uniqueness of the
interpolation polynomial, we have P,(x) = 1 and f(z;) = 1, we have



