MA 355 HW Chapter 6

1) Write a MATLAB program to evaluate the second derivative of a function f’’(x) at a point, using a central difference formula of order h4.  As arguments, your function should take the name of an M-file containing the function to be differentiated as an argument, and the point at which it is to be evaluated.  Your function should return the second derivative of the function at that point.

The function reads

function y=SecondDeriv(func,x,h)

% Use the centered-difference forumla of order 4

% f''(x) = (-f2 + 16f1 -30f0 + 16f(-1) -f(-2) )/12h^2

% func describes an M-file that evaluates the desired function at one point x

%evaluate function at required points

fpp = feval(func,x+2*h);

fp = feval(func,x+h);

f0 = feval(func,x);

fm = feval(func,x-h);

fmm = feval(func,x-2*h);

y = (-fpp + 16*fp -30*f0 + 16*fm - fmm)/(12*h*h);

To test it, try the following pair of M-files

X^2

function y=xx(x)

y = x*x;

(Should be 2 everywhere)

EDU» SecondDeriv('xx',0,0.1)

ans =

    2.0000

EDU» SecondDeriv('xx',6,0.1)

ans =

    2.0000

X^3

function y=xxx(x)

y = x*x*x;

(Should be 6x)

EDU» SecondDeriv('xxx',0,0.1)

ans =

     0

EDU» SecondDeriv('xxx',1,0.1)

ans =

    6.0000

EDU» SecondDeriv('xxx',2,0.1)

ans =

   12.0000

2) Write a MATLAB M-file to evaluate the function 



at any point x.  Use this M-file, and the function you wrote in part 1, to find the second derivative of f(x) at the point x=3.  Assume units of radians.

function y = HW6(x)

% build temp variables

sin2x = sin(x)*sin(x);

xx = x^(1.5);

% compute the function

y = xx*exp(sin2x);

EDU» SecondDeriv('HW6',2,0.1)

ans =

  -10.8765

3)  Section 4.3, #2a
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