MA 355 HW2

Problems 

1) Build an M-file to compute the function y(t) = (CV + gC2)(1-e-t/C) – gCt.  Test it (pick points in t, make up values for C, V, and g, and use a calculator.  Choose several tests.)

function y=f1(C,V,g,T)

% compute the individual terms

term1 = C.*V + g.*C.^2;

term2 = 1.0 - exp(-T./C);

term3 = g.*C.*T;

y = term1.*term2 – term3;

2) Using MATLAB, graph the function with C=100, V=10 and g=10 are constants, and the independent variable, over an interval large enough to show both zeros.
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3) Implement a bisection M-file (see program 2.2 for an example).  Verify that it works on test functions, like f(x) = x, where the zeros are well understood.  Now use your M-file, together with the one you built in part 1, to find the zeros of y(t) = (CV + gC2)(1-e-t/C) – gCt..

I is convenient to use a helper file to turn our  function f1 into a single-argument function:

function y = f2(t)

% hardwire the variables of f1 to the values 

% suggested in part 2 of HW2

y = feval('f1',100,10,10,t);

Then, a better-documented version of bisect is

function [root, errEst, rootVal] = bisect(FStr, left, right, tol)

% note the use of better variable names

fLeft = feval(FStr,left);

fRight = feval(FStr, right);

% note use of whitespace, too!

if (fLeft*fRight > 0)

   % intervals are not on opposite sides

   break

end

% compute estimated number of steps to reach specified tolerance

maxSteps = 1 + round( (log(right - left) - log(tol) )/log(2));

% loop until we are within tol of the root

for k = 1:maxSteps

   % pick the midpoint

   mid = (left + right)/2;

   fMid = feval(FStr, mid);

   % check to make sure that midpoint isn't zero!

   if fMid == 0

      left = mid;

      right = mid;

   elseif fMid*fRight > 0

      % is on the left side

      % set right side to midpoint

      right = mid;

      fRight = feval(FStr,mid);

   else

      % is on the right side

      left = mid;

      fLeft = feval(FStr,mid);

   end 

   if (right - left) < tol, break, end

end

% take the midpoint of our new range as our answer

root = (left + right)/2;

errEst = abs(left - right);

rootVal = feval(FStr, root);

Using this function, and using our graph to tell us that the second zero is between 1 and 3, we have

EDU» format compact

EDU» format long g

EDU» [a b c] = bisect('f2',1,3,0.00000001)

a =

          1.99337745085359

b =

     7.45058059692383e-009

c =

     3.52179085894022e-008

(Note the use of format commands to control output)

4) Then, using MATLAB’s fzero function, find both zeros of this function to 8 decimal places.

EDU» fzero('f2',2)

Zero found in the interval: [1.9434, 2].

ans =

          1.99337745439872

EDU» 

E-mail me both M-files, properly commented, the graph (as a bitmap or jpeg), and the answers, to at least 8 decimal places.

Question: Why does program 2.2 use a loop, instead of recursion?

Answer: it is safer: the loop is guaranteed to terminate in finite time: recursion is not.  Never use recursion unless you have no other choice!

