Matlab Introduction
3 Windows: Command window, Workplace/Launch Pad window, and Current Directory. 

Creating a new program

Choose: File – New – M-file. 

This will open the Editor window. Programs are stored as text files with extension *.m
Running a program

If you're currently in the Editor Window, save the latest modification to the program and then switch to the Command Window. 

If, for example, you want to run program myprog.m on A:\, choose the directory to be the current directory, and run the program by typing the name:

myprog

<Enter>

After that, Matlab will run the program (if everything is ok), or stop and display an error message (if something is wrong in the program). 

The Language basics

% 
- comment. Matlab ignores the line after %.

Displaying the results

;
- if a line ends with semicolon, Matlab does not display the calculation result (in the Command Window). So, if you want to display the results, just do NOT end the line with ;.

For example:

x=5^2; 
will not print out the result

but

x=5^2

will result in output 
x = 25 

Defining a variable

The assignment variable_name=value (or expression) creates variable variable_name (that can be scalar, vector, or matrix).

Examples:

sigma=1;

- scalar

V=zeros(50,1);
- vector

A=zeros(10,10);
- matrix

Note that variable names are CASE-SENSITIVE, i.e. AAA and aaa are two different variables.

Arithmetic operators

+, - , * , / , ^(power) , sqrt(x) – square root, exp(x) – exponent

Do not forget to use parentheses. For example,
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 is (1/(1-sigma))*C^(1-sigma)
Also, do not forget to use * for multiplication:

Use: y=2*x and not y=2x
Example
Solving a quadratic equation ax2+bx+c=0

a=1;
b=5;
c=4;
D=b^2-4*a*c;
x1=(-b-sqrt(D))/(2*a)

x2=(-b+sqrt(D))/(2*a)

% The last two lines do not end with semicolon (;)
% therefore Matlab will print out the values of x1, x2.
Vectors & Matrices
Creating a vector:

V=zeros(50,1);  - creates a column vector 50*1, and fills it with zeros. 

Accessing an element of the vector:

V(i), e.g. V(7)=13 or x=V(7)

V(7)≡V(7,1)

[1;2;3]

[1,2,3,4]

W=[1,2;3,4]

W(2,2)
Loops
for var_name=start:end;


……..

end;

will execute the operators between for and end, for var_name=start, start+1, …end.

For example:
X= zeros(50,1);
for i=1:100;


X(i)=i;
end;

disp('Now, X=')

X

will print out the integers from 1 to 100.

Simulation

Example: Simulating 
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, for 30 periods

theta=0.95;

y=zeros(30,1);

y(1)=3;

for t=2:30;


y(t)=theta*y(t-1);

end;

plot(y);

Graphs
plot(V);   will plot the vector (V).

Each graph opens a new window. 

If you want to plot several graphs on one page (and economize on paper), do as follows:

figure(1); % opens a new window for graphs

subplot(2,2,1); % the first graph in a 2*2 matrix of graphs;

plot(v1); %plot the vector;

title('graph number one'); % title of the graph;

subplot(2,2,2); % the second graph

plot(v2);

title ('graph number two');

subplot(2,2,3);

…

figure(2); % opens another window for graphs

…

Debug
F12, F5

Functions

In a new M-file (in the same directory)
% f_production.m
function y=f_production(K,L,params)
% params=[alpha,delta,theta];
alpha=params(1);
delta=params(2);
theta=params(3);
%Initializing
y=zeros(1,1);
% y(1)=F(K)
y(1)=K^alpha*L^(1-alpha);

Using a function

params=[0.3,0.06,2];

K=5;

L=10;

X= f_production(K,params)
5^0.3
Diary
To save the program output into a text file (for example ex1.txt), add at the beginning of the program:

delete ex1.txt;

diary ex1.txt;

diary on;

and at the end of the program

diary off;

Most common error messages and what they mean

??? Undefined function or variable 'x' (+line number)

You've forgotten to initialize x before putting it on the right hand side of an assignment (possibly, a typo in the variable name). 

Most likely, you'll encounter such message in a situation like this:

Rho=.05;

beta = 1/(1+rho);  - recall that Matlab is case-sensitive, so Rho and rho are two different variables.

Missing operator, comma, or semi-colon. (+line number) 

Check for typos in the formula.

For example, a=(4+5)(3+5) will trigger this message – the correct form: a=(4+5)*(3+5) .

Or, you've forgotten a left parenthesis: u=1/(1-sigma))*c^(1-sigma) .

For more information

Use the Help menu!!!
Many tutorials and manuals can be found on The World Wide Web.
An example program
%(a similar program can be used for the first exercise in the course):

delete ex1.txt;

diary ex1.txt;

diary on;

% parameter settings

alpha=.3;

delta=.06;

rho=.05;

beta=1/(1+rho);

% steady state values

k_s=....;

c_s=....;

% computation of the derivatives in the steady state

u1=....;

u11=....;

f1=....;

f11=....;

% computation of the log-linearization coefficients

a1=....;

a2=....;

% solving the quadratic equation

D=sqrt(a2^2-4*a1);

r1=(a2-D)/2;

r2=(a2+D)/2;

% choose the "non-explosive" root

if abs(r1)<1;


pi=r1;

elseif abs(r2)<1;


pi=r2;

else


'Both roots explode'


return; % terminates the program

end;

% plot the optimal convergence path for k_hat, for 50 periods

k_hat=zeros(50,1); % create a vector of zeros

k_hat(1)=....; % fill the vector

for t=2:50;


k_hat(t)=....; % for example, in excercise 1 should be pi*k_hat(t-1)

end;

% graph of the vector

plot(k_hat)

diary off;
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