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To launch MATLAB from an instructional lab machine:
Enter matlab at the shell prompt
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Links to introductory tutorials are offered when
MATLAB first launches
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The help command provides documentation for
practically all MATLAB features
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Additional help is available by clicking on the subtopics
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The help menu provides an additional,
searchable reference
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New variables can be defined and initialized using the
assignment operator “=”

MATLAB responds by evaluating the variable just defined.
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Ending a statement with a semicolon (;) suppresses
MATLAB’s output -- this is useful in programs.
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Every variable in MATLAB is treated as a matrix.  
Even in this simple case,

x is treated as the 1x1 matrix [x]
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Actual vectors and matrices can be entered using the 
bracket notation. Here v defines a row vector 

(or, equivalently a 1x3 matrix).
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Elements of row vectors can also be entered with 
commas (,) between them. A matrix is entered by using 

commas between elements of the same row, and 
separates each row from the next using semicolons (;)
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Column vectors can be entered either by separating 
elements with semicolons, or by defining a row vector 
and using the apostrophe (‘) to denote its transpose.
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Note the command history 
window, which lists the last 

executed commands
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The variable display window lists 
the defined variables and its 

contents
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We can access components of 
matrices and vectors using the 

parenthesis operator ().
In the case of a column vector, 
an element can be accessed 

either with a single index, or in 
matrix notation (with a column 

index of 1)
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We can use the same 
notation to access 
the element of a 

matrix
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If we try to read a 
element that is out of 

bounds, MATLAB 
reports an error
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However, if we try to 
write to an element 

out of bounds, 
MATLAB resizes the 
matrix to fit the new 

entry.
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The colon (:) is a 
special index, 

denoting all possible 
rows and/or columns.

For example A(:,2) 
means elements on 

the second column for 
all rows (i.e. the 
second row of A)
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A(3,:) are the 
elements on the 3rd 
row, for all columns 
(i.e. the 3rd row of A)
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A(:,:) means all rows 
and columns of A 

(i.e. the entire matrix)

Tuesday, February 15, 2011



The colon operator 
can also define a 
range, i.e. a vector 
whose elements 

form an arithmetic 
progression
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Using two colons we 
can define a custom 
step; in this case we 

use a step of 2
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if statements evaluate 
an expression (or 

execute a command) 
conditionally, based 

on the truth value of 
the expression in the 

parenthesis.
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for statements 
evaluate an 

expression (or 
execute a command) 

for all values of a 
given range
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if/for statements can 
be combined and 

nested.
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MATLAB includes a 
number of built-in 
functions, such as 

square root, 
trigonometric 
functions, and 
exponentials/

logarithms
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We can also define 
our own, custom 

functions. To do that, 
select 

File>New>Function
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This spawns an 
editor, which starts 

with an empty 
function template
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This is an example of 
a function, 

corresponding to the 
expression

f(x)=x^2+sqrt(x)
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The value(s) inside 
the bracket after the 
function keyword is 

the return variable of 
the function. When 
the return value has 

been computed, 
simply assign it to the 
respective variable.
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Note that a function 
can return a vector 
or a matrix, too (we 
will see this later).
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After the “=” sign we 
list the function name 
and the argument list 
(which can again be 
either numbers or 

matrices).
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Additional local 
variables can be 

defined as needed
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When finished, save 
the function 

definition file with 
the same name as 

the new function, and 
the extension .m
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Here, we will describe 2 new
user-defined functions, one of 
which depends on the other.

myfunc (x) returns x^2-5.
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Function bisection takes 2 
arguments (x1,x2) and 

performs one step of the 
bisection method on the 
function myfunc. The new 
shorter interval is given in 

the 2 return values.
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Here we describe another 
function, which performs 

one step of bisection 
search on a general 
polynomial function

p(x)
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Note the function size(..) 
which returns the length of 
a column vector. Also note 
the if/elseif/else structure.
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Here we use bisection_poly  
to solve the equation

x^2-x-1=0
(near the root x~1.618..)

Tuesday, February 15, 2011



Here we use bisection_poly  
to solve the equation

x^2-x-1=0
(near the root x~1.618..)

Tuesday, February 15, 2011



Here we use bisection_poly  
to solve the equation

x^2-x-1=0
(near the root x~1.618..)

Tuesday, February 15, 2011



To generate a plot, we define a vector (say, x) 
of variable values, and another vector (say, y) 

of function values. The command plot(x,y) 
connects them with a line
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If we decrease the step size in defining x and 
y, the resulting plot will be smoother, instead 

of a jagged curve of line segments
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We can also draw several curves on the 
same plot by calling plot(x1,y1,x2,y2 ... xN,yN).
Note the use of operator .^ to denote raising to 

a power on an element-by-element basis
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We can output the current plot to a Postscript 
or PDF file, using the commands

print -dps <filename> or print -dpdf <filename>
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