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3. Write down a divided-difference table and the Newton form of the
interpolating polynorial for the following set of data.
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Show how this polynomial can be evaluated at a given point x by using

four steps of a Horner's rule-like method.

e i £ ety




image2.png
7. Use MATLAB to fit various piecewise polynomials to the Runge fnc
using the same nodes as in part (a) of exercise 4. s

14 Find he icevie et ncrpolan of () You e AT
routine interp or wite your own routine. Type
MATLAB to find out how 0 use interpl.)
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he piecewise cubic Hermite interpolant of f(x). (Write your own
this, using formulas (8.17) and (8.18).)

ic spline interpolant of f(x). (You may use either the
mand or the spline command in MATLAB.)
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case above, plot f(x) and the interpolant on the same graph. If

h :
In €2¢ h, you can put all of your graphs on the same page by using the

you Wis
subplot command. i '
libraries often use tables of function values together with

ecewise linear interpolation to evaluate elementary functions such as
“in x, because table lookup and interpolation can be faster than, say, using
)

» Taylor series expansion.

In MATLAB, create a vector x of 1000 uniformly-spaced values
petween 0 and 7. Then create a vector y with the values of the sine
function at each of these points.

(b) Next create a vector r of 100 randomly distributed values be-
wween 0 and 7. (This can be done in MATLAB by typing
r= pi*rand(lOO,l) ;.) Estimate sin r as follows: For each value
r(j), find the two consecutive x entries, x(i) and x (i+1) that satisfy
x(i) <7(§) <x(i+1).Having identified the subinterval that contains
r(j), use linear interpolation to estimate sin (r(j)). Compare your
results with those returned by MATLAB when you type sin(r). Find
the maximum absolute error and the maximum relative error in your
results.
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9. Determine the piecewise polynomial function
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P(x)—{Pz(x) if1<x<2,

that is defined by the conditions

o Pi(x) is linear.

* Py(x) is quadratic.

* P(x) and P’(x) are continuous at x = 1.
* P(0)=1, P(1) = —1, and P(2) = 0.

Plot this function.
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Aet f be a given function satisfying f(0) = 1, f(1) = 2, and f(2) = 0.

ua >/ . . . . . 9
* quadratic spline interpolant 7(x) is defined as a piecewise quadratic that

Inter; 0
eriv[;tiljte‘s f at‘the nodes (xo = 0, x; = 1, and x, = 2) and whose first
- €1s continuous throughout the interval. Find the quadratic spline

pol : ]
5 irizrir;_]of f that also satisfies #/(0) = 0. [Hint: Start from the left
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Show that the following function is a natural cubic spline throuy,
points (0, 1), (1, 1), (2. 0), and (3, 10): 3

14x—2 0y
s ={1-2(x=1)-3x=1P+4x-1 fl<x<)
4(x—2)+9x -2 —3(x—2) f2=x<3
Determine all the values of a, b, ¢, d, ¢, and f for which the folloy
function is a cubic spline: ®
ai +bx—17 ifxe(-00.1],
s ={ed+d ifxe(12],
ex? + flx—2)* ifx €2 00).

Use MATLAB's spline function to find the not-a-knot cubic spjin,
interpolant of f(x) 25in(107x), using 7 = 20 subintervals of equal
size between x) = 0 and xy1 = 1. (To learn how to use the spline routine,
type help spline in MATLAB) Plo the function along with its cyly.
spline interpolant, marking the knots on the curves. §





