
Project 10 - More Functions

Objectives: Learn to convert a mathematical expression into a function.
Outcome:

• Write a series of functions based on different mathematical ideas and then use these functions to explore the mathematics.

1. Back to MATLAB

1. Start up MATLAB. Remember to set your directory to My Documents

2. For help with today’s topic use help function

2. Functions calling Functions

1. Often in mathematics we define have an expression or procedure or function that depends on other functions. Or we have a
general function that can be made to do different things by changing some part of it which depends on another function.

2. Example 1: piecewise defined functions

f(x) =

 g1(x), x < 0
g2(x), 0 ≤ x ≤ 1
g3(x), x > 1

h(x) =
{

r1(x), q(x) < 0
r2(x), q(x) ≥ 0

In both we could write a general function and then change how it works by changing the functions that it calls.

3. Example 2: generalized comparison

function extreme = findx(x)
% computes extreme value of the array x
extreme = x(1);
for i = 2:length(x)

if compare(x(i),extreme)
extreme = x(i);

end
end
------------------
function val = compare(x,y)
% compares two values
if (x>y)

val = 1; % true
else

val = 0; % false
end

By changing the function compare we can change how the function findx works.

4. Example 3: Recursive relations. For factorial (n!) we have

n! =
{

1, n = 0
n · (n− 1)!, n > 0

Notice how the definition depends on itself. We can code this as

function val = factorial(n)
% computes the factorial of the integer n
if (n==0)

val = 1;
else

val = n*factorial(n-1);
end

3. To Do and Turn In
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1. Write a function that evaluates this mathematical function by calling on other functions:

f(x) =

 g1(x), x < 0
g2(x), 0 ≤ x ≤ 1
g3(x), x > 1

where g1(x) = (x + 1)2, g2(x) = sin(5x)/(cos(x) + 1) and g3(x) = 2. You can put all 4 functions in the same file, if you put the
main function f first. MATLAB prefers that you mark the end of each function with end. You’ll still write each function as if it
is in its own file. Note, you won’t be able to call on the functions g1, g2 and g3 from the command line but the function f can
call them.

Evaluate the function for x = −1, 0, 0.5, 1, 2.

2. Type or copy and paste the function factorial that computes n!. Play around with it some to make sure that it works they
way you expect. Try factorial(3), factorial(30), and factorial(300). You should get an answer of Inf for 300, this is
MATLAB’s way of telling you that the result is larger than it can represent.

By trial and error, find the largest value of n for which MATLAB can represent the value of n!, i.e. factorial(n) is not Inf but
factorial(n+1) is.

3. Submit your function f.m. In the comments section, put the values you got for your function at the given x values from (1) and
the value of n you found from (2).

4. As always, when you are done, please fill out the survey.
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