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OBJECTIVE: 
 

This document gives an overview of a few aspects related to programming in 
Matlab. With the help of a sample program, it goes through some of the conventions in 
writing code in MATLAB. 
 
Essentially, it covers the following areas: 

1. Writing M-files 
2. Operators, Data Types and Variables 
3. Flow Control 
4. Plotting and Graphics 
5. Building Graphical User Interfaces 

 
 

TUTORIAL: 
 

This document makes use of an example to illustrate the different techniques 
involved in programming in Matlab. We will be referring to sections of the code from the 
file bintest.m from time to time to explain certain key features of programming in 
MATLAB. The function bintest is used to test the effect of the input parameters on the 
performance of the binomial tree option pricing model. There are three tests conducted 
primarily – test for convergence (time steps), test for volatility effect and test for rate 
effect.  
 

In the test for convergence, we vary the time steps in computing the option price, 
and observe the computation time for each case. The purpose of this test is to arrive at a 
tradeoff between the computation time and accuracy. Typically the binomial price 
oscillates about the Black-Scholes price, with the size of the oscillations decreasing as the 
number of time steps increases. However, at the same time the computation time 
increases. As a good option pricing model should provide fast and accurate results, this 
test is used to reach a favorable tradeoff. 

 
In the tests for volatility and rate, we vary these parameters and observe the price 

trend in response to the change. These achieve a twofold objective – to test the effect of 
the parameter on the price of an option, and to test how effectively the binomial option 
pricing model tracks the Black-Scholes price of the option.  
 
 The code is as follows: 



%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
%                         BINOMIAL TREE PARAMETERS     
% 
%   Authors:     Rohan D'sa           
%                      Rafael Love 
%                      Todd Page 
% 
%   Date:          12/03/2004      
% 
%   Function:   bintest 
%    
%   Description: This function is used to test the effect of varying three  
%                parameters, one at a time. Three parameters are tested - the  
%                number of time steps, the interest rate and the volatility.    
%                By varying each of these, the effect on the price is 
%                observed. When the number of time steps are varied, the 
%                computation time is tested as well. 
% 
%   Inputs:      stock     - This is the price of the underlying 
%                    strike    - This is the strike price of the contract 
%                    rate       - This is the continuously compounded interest rate,  
%                                    expressed in decimals.  
%                    ttm       - This is the time to maturity expressed in years. 
%                     n         - This is the number of time steps to be used in 
%                                  building the binomial tree. It must be atleast 1. 
%                  sigma     - This is the volatility of the underlying, 
%                                   expressed in decimals. 
%                cpflag    -   Call/Put Flag. This flag is used to choose  
%                                  the type of option being valued. 
%                                  cpflag          option 
%                                     0             put 
%                                     1             call 
%                choice    - This variable is used to decide the parameter 
%                                being varied                 
%                                  choice         parameter 
%                                     1           number of timesteps 
%                                     2           interest rate 
%                                     3           volatility 
%                range     -  This variable is used as the maximum limit for 
%                                 the test variable. 
% 
%   Outputs:     none 
% 
%   Sample:      Choice = 1: bintest(100,100,0.1,0.6,50,0.3,1,1,150) 
%                      Choice = 2: bintest(100,100,0.05,0.6,500,0.3,1,2,0.25) 
%                      Choice = 3: bintest(100,100,0.10,0.6,500,0.03,1,3,0.25) 



%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
 
function bintest(stock,strike,rate,ttm,n,sigma,cpflag,choice,range) 
 
% Clear the output screen. 
clc; 
 
% This switch condition is used to choose the variable to be varied for 
% testing the binomial model. 
switch choice 
    % If the test variable is the number of time steps. 
    case 1 
        j = 1; 
        p = n:range; 
         
        % This loop tests the effect of time steps on the price. 
        for (i = n:range) 
            % Start the stopwatch for measuring the computation time. 
            tic; 
             
            % Calculate the price of the option. 
            [st,option]  = binprice(stock,strike,rate,ttm,ttm/i,sigma,cpflag); 
            option_value(j) = option(1,1); 
             
            % Store the time at which the clock ends. 
            time(j) = toc; 
            j=j+1; 
        end 
         
        % Calculate the Black Scholes price 
        [call,put]  = blsprice(stock,strike,rate,ttm,sigma); 
        q = n:range; 
        
        % Plot the price of the option against the number of time steps. 
        figure; 
        if(cpflag == 1) 
            plot(q,call,p,option_value); 
            ylabel('Call Price'); 
            legend('Binomial Price, Black Scholes Price'); 
        elseif(cpflag == 0) 
            plot(q,put,p,option_value); 
            ylabel('Put Price'); 
            legend('Binomial Price','Black Scholes Price'); 
        end 
        xlabel('Time Steps'); 
        



        % Plot the time against the number of time steps. 
        figure; 
        plot(p,time); 
        xlabel('Time Steps'); 
        ylabel('Computation Time (sec)') 
        break; 
        
    % If the interest rate is the test variable.        
    case 2 
        j = 1; 
        p = rate:.0010:range; 
         
        % This loop tests the effect of interest rates on the price. 
        for (i = rate:.0010:range) 
             
            % Calculate the price of the option. 
            [st,option]  = binprice(stock,strike,i,ttm,ttm/n,sigma,cpflag); 
            option_value(j) = option(1,1); 
             
            % Calculate the Black Scholes price 
            [call(j),put(j)]  = blsprice(stock,strike,i,ttm,sigma); 
            j=j+1; 
        end 
         
        % Plot the price of the option against the interest rate. 
        figure; 
        if(cpflag == 1) 
            plot(p,call,p,option_value); 
            ylabel('Call Price'); 
            legend('Binomial Price, Black Scholes Price'); 
        elseif(cpflag == 0) 
            plot(p,put,p,option_value); 
            ylabel('Put Price'); 
            legend('Binomial Price','Black Scholes Price'); 
        end 
            xlabel('Interest Rate');                 
        break; 
 
    % If the volatility is the test variable.    
    case 3 
        j = 1; 
        p = sigma:.001:range; 
         
        % This loop tests the effect of volatility on the price. 
        for (i = sigma:.0010:range) 
             



            % Calculate the price of the option. 
            [st,option]  = binprice(stock,strike,rate,ttm,ttm/n,i,cpflag); 
            option_value(j) = option(1,1); 
             
            % Calculate the Black Scholes price 
            [call(j),put(j)]  = blsprice(stock,strike,rate,ttm,i); 
            j=j+1; 
        end 
         
        % Plot the price of the option against the volatility. 
        if(cpflag == 1) 
            plot(p,call,p,option_value); 
            ylabel('Call Price'); 
            legend('Binomial Price, Black Scholes Price'); 
        elseif(cpflag == 0) 
            plot(p,put,p,option_value);  
            ylabel('Put Price'); 
            legend('Binomial Price','Black Scholes Price'); 
        end 
        xlabel('Volatility'); 
end 
 
return; 
 
 
1. M-File Programming: 
 

Matlab has a programming language which enables users to perform a desired task. 
All Matlab executable programs must be written in files saved with a .m extension. These 
executables are called M-Files. For example, the M-File for the program above is called 
bintest.m. An M-File may be written in any text editor, although Matlab provides its own.  

 
An M-File may be classified either as a script or a function. A script is a sequence of 

Matlab commands, which does not accept any input arguments and does not return any 
values either. It operates on a set of data either defined in it, or in the workspace. A 
function can accept input arguments and return output arguments. A function must be 
declared with the same name as its M-file. A function essentially consists of 4 parts: 

1. Function Declaration. 
2. Help and function description 
3. Body of the function 
4. Comments 
 
There is a standard format for declaring a function, which is as follows: 

 
function [op1, op2..]  = function_name(arg1, arg2,……..) 
where, 



op1, op2 are the output arguments, arg1, arg2 are the input arguments. 
 
In our example, the function bintest does not return any arguments, and so is defined as: 
 
function bintest(stock,strike,rate,ttm,n,sigma,cpflag,choice,range) 
 
Note that the function is stored in file bintest.m, which has the same name as the function.  
  
 The second essential part of the function is the help section. This section is 
primarily a series of comments to help the user to understand the function and some of 
the arguments passed into it. In our example, the following statements constitute the help 
section of the function: 
 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
%                         BINOMIAL TREE PARAMETERS     
% 
%   Authors:     Rohan D'sa           
%                      Rafael Love 
%                      Todd Page 
% 
%   Date:          12/03/2004      
% 
%   Function:   bintest 
%    
%   Description: This function is used to test the effect of varying three  
%                parameters, one at a time. Three parameters are tested - the  
%                number of time steps, the interest rate and the volatility.    
%                By varying each of these, the effect on the price is 
%                observed. When the number of time steps are varied, the 
%                computation time is tested as well. 
% 
%   Inputs:      stock     - This is the price of the underlying 
%                    strike    - This is the strike price of the contract 
%                    rate       - This is the continuously compounded interest rate,  
%                                    expressed in decimals.  
%                    ttm       - This is the time to maturity expressed in years. 
%                     n         - This is the number of time steps to be used in 
%                                  building the binomial tree. It must be atleast 1. 
%                  sigma     - This is the volatility of the underlying, 
%                                   expressed in decimals. 
%                cpflag    -   Call/Put Flag. This flag is used to choose  
%                                  the type of option being valued. 
%                                  cpflag          option 
%                                     0             put 
%                                     1             call 
%                choice    - This variable is used to decide the parameter 



%                                being varied                 
%                                  choice         parameter 
%                                     1           number of timesteps 
%                                     2           interest rate 
%                                     3           volatility 
%                range     -  This variable is used as the maximum limit for 
%                                 the test variable. 
% 
%   Outputs:     none 
% 
%   Sample:      Choice = 1: bintest(100,100,0.1,0.6,50,0.3,1,1,150) 
%                      Choice = 2: bintest(100,100,0.05,0.6,500,0.3,1,2,0.25) 
%                      Choice = 3: bintest(100,100,0.10,0.6,500,0.03,1,3,0.25) 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
 
Note that all these statements are preceded by the ‘%’  sign. This symbol is used to 
indicate that these statements are comments and are not to be treated as code. 
 
 The part of the program following the initial help instructions is the code body. It 
contains the series of statements for operating on the data. This code may work on the 
data by itself or call on other functions to manipulate the data. The last part of a function 
is the comments. Writing comments in code is very essential, as it helps programmers to 
understand the code better. A better understanding makes it easier to optimize the code as 
well as troubleshoot it more effectively. In order to help the compiler distinguish between 
actual code and comments, all comment lines must be preceded with a ‘%’  sign. Entire 
blocks may be commented by using the following procedure: 
 

1. Write the comment lines as any other code statements. 
2. Select the entire block of text. 
3. Right click on it with the mouse. 
4. From the menu, select ‘Comment’  

 
The same procedure may be used to uncomment a section of code, except select 
‘Uncomment’  instead of ‘Comment’ . Using an example from our file,  
 
% Calculate the Black Scholes price 
        [call,put]  = blsprice(stock,strike,rate,ttm,sigma); 
 
 One can see from the example that the function blsprice returns two values. 
Unlike most other programming languages, in MATLAB it is possible to return multiple 
arguments from a function. These have to be arranged as a vector. 
 
 A function M-file may have other sub-functions defined in it. These functions can 
be called only by the main function of the M-file, and cannot be referenced from 
elsewhere. 
 



 
2. Var iables, Operators and Data Types: 
 

Variables names in MATLAB begin with an alphabet, and may consist of a 
combination of letters, digits and underscores, although they must begin with a letter. 
Variable names are case-sensitive. Variables are chiefly of two types – local and global. 
Local variables can only be accessed by the function in which they are defined. They are 
not visible to other functions. These cannot be seen in the MATLAB workspace. On the 
other hand, global variables can be accessed by all functions in which they are to be used. 
A global variable is defined using the global directive. 

 
The MATLAB Help describes the following data types used in MATLAB: 

 
Type Descr iption 
logical Logical array (1-true or 0-false) 
char Character array 
int8, uint8, int16, uint16, 
int32, uint32, int64, uint64 

Signed and unsigned integer arrays 

single Single precision numeric array 
double Double precision numeric array 
Cell Cell array 
structure Structure array 
function handle Handle to a MATLAB function 
user class MATLAB class 
Java class Class from Java using Java API 
 
 MATLAB operators are subdivided into three categories – arithmetic, relational 
and logical operators. The arithmetic operators are as follows: 
 
Operator  Descr iption 
+ Addition 
- Subtraction 
.*  Multiplication 
./ Right division 
.\ Left division 
+ Unary plus 
- Unary minus 
: Colon operator 
.^ Power 
.© Transpose 
© Complex conjugate transpose 
*  Matrix multiplication 
/ Matrix right division 
\ Matrix left division 
^ Matrix power 



 
The relational operators are used to compare two quantities for testing conditions. 

The relational operators are as follows: 
 
Operator  Descr iption 
< Less than 
<= Less than or equal to 
> More than 
>= More than or equal to 
== Equal to 
~= Not equal to 
 
 The logical operators are used for bitwise operations, as well as for adding two 
logical statements. The logical operators are: 
 
Operator  Descr iption 
& Logical and 
| Logical or 
~ Complement 
 
 
3. Flow Control: 
 

Normally MATLAB statements are run sequentially. In order to change the flow of 
statements in MATLAB, we use flow control statements. This section describes some of 
the flow control schemes used commonly in MATLAB.  
 

i. if-else: 
 
The ‘ if’  statement evaluates a condition and executes a certain block of statements if 

the condition is true. If it is false, the statements are skipped. The ‘else’  contains a set of 
statements which are the alternative to the ‘ if’  section. The structure of an if – else flow 
control scheme is shown in the following example: 

 
if(cpflag == 1) 
            plot(q,call,p,option_value); 
            ylabel('Call Price'); 
            legend('Binomial Price, Black Scholes Price'); 
elseif(cpflag == 0) 
            plot(q,put,p,option_value); 
            ylabel('Put Price'); 
            legend('Binomial Price','Black Scholes Price'); 
end 

 



As can be seen from the above example, if cpflag is equal to 1, the first statement is 
plotted. On the other hand, if it is 0, the second statement is plotted. Also note that the 
end of the flow control section is marked by the end statement. 

 
ii. switch: 
 
‘switch’  examines the value of a variable, and executes a series of statements 

depending upon that value of that variable. Each section is identified by a ‘case’  
statement. This form of flow control is useful when a large number of alternative 
scenarios exist. The following section of code from the bintest function shows the use of 
switch-case statements: 

 
switch choice 
    % If the test variable is the number of time steps. 
    case 1 
        j = 1; 
        . 
        .  
       figure; 
       plot(p,time); 
       break; 
        
    % If the interest rate is the test variable.        
    case 2 
        j = 1; 
       . 
       . 
       break; 
 
    % If the volatility is the test variable.    
    case 3 
        j = 1; 
       . 
       . 
end 

 
iii. for : 
 
Sometimes it becomes necessary to perform a sequence of steps repeatedly. This is 

performed using loops. This subsection deals with for loops while the next section deals 
with another loop structure called while loops. 

 
The ‘ for’  loop statement consists of three statements followed by the sequence to be 

repeated. It has the following form: 
for j = a:b:c 

       statement 1 



       . 
       . 

end 
 
‘a’  gives the initial value of the loop counter j, ‘b’  the increment in j with each 

subsequent loop and ‘c’  the final value j must take before exiting the loop. The enclosed 
sequence of steps is repeated till j reaches c. By default, b takes value 1. The following 
section of code shows a ‘ for’  loop: 

 
% This loop tests the effect of interest rates on the price. 
        for (i = rate:.0010:range) 
             
            % Calculate the price of the option. 
            [st,option]  = binprice(stock,strike,i,ttm,ttm/n,sigma,cpflag); 
            option_value(j) = option(1,1); 
             
            % Calculate the Black Scholes price 
            [call(j),put(j)]  = blsprice(stock,strike,i,ttm,sigma); 
            j=j+1; 
        end 
 

Here rate contains the starting point for the loop, and range the final value. The 
increment is 0.001. 

 
iv. while: 
 
A while loop does not contain any automatic counting scheme. Here the counter 

needs to be incremented explicitly. A while loop may run into an infinite loop unless an 
appropriate breaking mechanism is put in place. Once a certain condition is met, a while 
loop will exit its execution and continue at the bottom of the loop. A while loop has the 
following structure: 

 
while(condition) 

   statement 1; 
   statement 2; 
   . 
   . 

end 
  
v. break: 
 
The break directive is used to exit the execution of a loop. Once this statement is 

encountered the program stops the execution of the loop. 
 
 
4. Plotting Graphs: 



 
2-D Plotting:  

Creating Vectors 
 
Datasets in MATLAB are represented by vectors or matrices. A vector is a data structure 
similar to an array found in most programming languages. A matrix is a multi-
dimensional array. When plotting data in MATLAB, your data will always be in the form 
of a vector, therefore it is important to know how to work with them. 
 
The simplest way to create a vector is using the colon ( : ) notation. Using this method, a 
vector is defined simply by its begin point, end point, and step size.  

 
>> x1 = 0: 10: 100;  
 

The above command creates a vector x1 with the following data points: 0, 10, 20, 30, 40, 
50, 60, 70, 80, 90, 100. If the step size argument is left out, MATLAB will assume a step 
size of one. 

 
>> x2 = 0: 100;  
 

The above command will create a vector x2 with the following data points: 0, 1, 2, … , 
99, 100. Vectors can be defined using negative arguments as well.  

 
>> x3 = - 100: 10: 100;  
>> x4 = 100: - 10: - 100;  
 

The commands above create two vectors. The vector x3 contains the data points: -100, -
90, …, 0, 10, …, 100. The vector x4 contains the same data points in reverse order, notice 
that our step size was negative. 
 
MATLAB also allows you to create arbitrary vectors. This is done using the bracket ( [ ] ) 
vector notation. 

 
>> x5 = [ 0,  1,  1,  2,  3,  5,  8,  13,  21,  34,  55,  89] ;  
 

The above command will create a vector named x5 containing 12 arbitrarily-defined data 
points. Another simple way to create vectors is through the use of functions. 

 
>> x = - 100: 10: 100;  
>> y = x. ^2;  
 

The above command will create a vector x with data points from -100 to 100, and a 
vector y which is defined by a function. The .^ operator is simply an exponent, so y is just 
the function of x-squared. 

Loading Data 
 
Defining data by hand is useful when you have a pre-defined function in mind, but 
normally in financial applications we are dealing with large datasets of non-defined 



numbers. Fortunately, MATLAB allows the user to easily load data from a file into a 
vector. This is accomplished most easily via the csvread function. 

 
>> st ockdat a = csvr ead( ' c: \ br ka. t xt ' ) ;  
 

The above command will load the contents of a file (in this case brka.txt) into a vector 
named stockdata. Using csvread without any arguments only works if:  

·  The file contains no column headers 
·  The file contains only 1 column (it will read the entire file as a 1-dimensional 

vector) 
 
There are more complex ways to use csvread. Lets look at a sample file. In reality, it is 
stored as a simple csv (comma-delimited) text file, but it is represented here as a table to 
aid comprehension: 
 
Date High Low Close 
1-Nov-04 86350 81600 83700 
1-Oct-04 86600 81150 84250 
1-Sep-04 87500 85900 86650 
2-Aug-04 87010 83400 87000 
1-Jul-04 90750 86550 87250 
 
We cannot simply read the entire csv file and get the data we want. Additionally, if we 
attempt to read in the column headers row or the date column, MATLAB will return an 
error because they are non-numeric. Fortunately for us, csvread accepts some additional 
parameters. These are: 

·  Starting Row (Base 0) 
·  Starting Column (Base 0) 
·  Cell Range (Given as a vector: [Start Row, Start Column, End Row, End 

Column]) 
 

>> al l _numer i c_dat a = csvr ead( ‘ c: \ t abl e. csv’ ,  1,  1) ;  
>> hi ghs = csvr ead( ‘ c: \ t abl e. csv’ ,  1,  1,  [ 1,  1,  5,  1] ) ;  
>> l ows = csvr ead( ‘ c: \ t abl e. csv’ ,  1,  2,  [ 1,  2,  5,  2] ) ;  
>> c l ose = csvr ead( ‘ c: \ t abl e. csv’ ,  1,  3,  [ 1,  3,  5,  3] ) ;  
 

The above commands will create the four vectors. The first vector, all_numer ic_data 
will not be of much use; it just contains all of the numbers listed one after the other. The 
next three vectors contain the data divided up into individual columns. 

Analyzing Data 
 
Once we have our data loaded, we may need to do some analysis before graphing it. 
MATLAB has a number of quick & easy tools for analyzing vectors. All of the following 
commands take a vector as their input, e.g.: 
 

>> max( hi ghs)  
ans = 90750 



 
Command Descr iption 
max Maximum value within the vector 
min Minimum value within the vector 
mean Mean value of all elements within the 

vector 
median Median value of all elements within the 

vector 
sum Summation of all vector elements 
prod Product of all vector elements 
std Returns the standard deviation of the vector 
var Returns the variance of the vector 
sort Sorts the vector numerically (ascending 

order) 
flipud Reverses the contents of a vector loaded 

using csvread (reversing the rows of a 
matrix) 

fliplr Reverses the contents of a user-defined 
vector (reversing the columns) 

length Returns the number of elements in a vector 
 

Simple 2D Plotting 
 
The basic plotting command in MATLAB is plot, which accepts either one or two vectors 
as input. If only one vector argument is given, MATLAB will use this as the y-values, 
and create its own x-values based on a simple numerical progression. If two vectors are 
given, MATLAB will take the first vector as the x-values, and the second vector as the y-
values.  
 

>> x = - 100: 10: 100;  
>> y = x. ^2;  
>> pl ot ( y) ;  

 



 
 
In the above picture, no x-values were specified, so MATLAB simply assume the values 
of 0 to the length of y (in this case, 20).  
 

>> pl ot ( x,  y) ;  

 

 
 
Now we can see the graph with our own specified x-values. Plot can also take in 
functions that return a vector value. 
 

>> pl ot ( f l i pud( hi ghs) ) ;  

 



 

Multiple Line Plotting 
 
MATLAB allows many lines on the same graph. This is just as simple as running the plot 
function again on a different y-value vector.  
 

>> hi ghs = csvr ead( ' c: \ br ka. t xt ' ,  1,  2,  [ 1,  2,  178,  2] ) ;  
>> l ows = csvr ead( ' c: \ br ka. t xt ' ,  1,  3,  [ 1,  3,  178,  3] ) ;  
>> hi ghs = f l i pud( hi ghs) ;  
>> l ows = f l i pud( l ows) ;  
>> pl ot ( hi ghs) ;  
>> hol d on 
>> pl ot ( l ows) ;  

 

 
 
Now we have both the highs and the lows plotted on the same graph, however, they are 
very difficult to distinguish. For this reason, MATLAB has a LineSpec data structure that 
allows for easy differentiation between lines. A LineSpec is specified as the last argument 
of a plot function, and made up of a number of coded characters. 



 
Specification Type Character  Descr iption 
L ine Style   
 - Solid line (default) 
 -- Dashed line 
 : Dotted line 
 -. Dash-Dot line 
L ine Marker    
 + Plus sign 
 o Circle 
 *  Asterisk 
 . Point 
 x Cross 
 s Square 
 d Diamond 
 ^ Upward Triangle 
 v Downward Triangle 
 > Right-pointing Triangle 
 < Left-pointing Triangle 
 p Pentagram 
 h Hexagram 
L ine Color    
 r Red 
 g Green 
 b Blue 
 c Cyan 
 m Magenta (Purple) 
 y Yellow 
 k Black 
 w White 
 

>> pl ot ( hi ghs,  ' c ' ) ;  
>> hol d on 
>> pl ot ( l ows,  ' - . vm' ) ;  

 



 

Customizing Graphs 

General 
A few useful functions for making MATLAB graphs more useful are: grid, title, xlabel, 
and ylabel.  
 

>> pl ot ( hi ghs,  ' c ' ) ;  
>> hol d on 
>> pl ot ( l ows,  ' m' ) ;  
>> t i t l e( ' BRKa Hi gh & Low' ) ;  
>> x l abel ( ' Ti me' ) ;  
>> y l abel ( ' Pr i ce' ) ;  
>> gr i d 

 

 

Axis Scales 
In addition to the normal plot function, MATLAB offers three functions that allow for 
log-scale graph axes: 
 

xlabel 

ylabel 
 

title 



Function Descr iption 
semilogx(x, y) Plots log(x) vs y 
semilogy(x, y) Plots x vs log(y) 
loglog(x, y) Plots log(x) vs log(y) 

Graphing Time Series Data 
When plotting time series data, we usually want the dates as the x-axis. However, by 
default, MATLAB will not display dates. As seen in the above graphs, MATLAB will jus 
assume a normal integer progression for the x-axis values.  
 
To specify your own labels, plot your graph as per usual. Then, go into the Axes 
Properties. Under ‘Labels’ , un-check the checkbox and just paste in your own data. Then, 
go into the ‘Ticks’  text to edit how often the labels are displayed (e.g. if there are 180 
data points, putting 0 and 180 in the text box will cause just the first and last date to 
display). 
 

 
 



 
 

 

Inserting Text 
The easiest way to place text on a graph is with the gtext function. This function will 
allow you to pinpoint exactly where you want the text to appear on the graph. 
 

>> pl ot ( hi ghs) ;  
>> gt ext ( ' 1- Jun- 98' ) ;  

 



 
 

 

Alternate Graph Types 
 
Function Descr iption 
bar(y) Creates a simple bar graph given a single 

vector y 
bar(x, y) Creates a bar graph of vector y, placed by 

position vector x 
hist(y) Creates a frequency/histogram plot for a 

given vector 
stairs(x, y) Creates a stair-step plot (similar to 

plot(x,y)) 
stairs(y) Creates a stair-step plot (similar to plot(y)) 
 

>> y = r and( 1, 100) ;  
>> bar ( y)  

 



 
 

>> y = r and( 1, 100) ;  
>> x = - 50: 49 
>> bar ( x, y) ;  

 

 
 

>> y = r and( 1, 100) ;  
>> hi st ( y)  
 



 
 
 
>> st ai r s( hi ghs) ;  

 

 
 
 
 
3-D Plotting: 
 
Matlab is a powerful tool in three-dimensional plotting, especially when dealing with two 
kinds of data: 
 

1) Parametric-type functions, where two functions have the same independent 
variable.  This is useful for emphasizing the role played by the independent 
variable, such as time. 

2) A single function that has two independent variables. 
 
With regards to plotting aesthetics, the coding used to generate these is the same as those 
for the two-dimensional case, so refer back to the plotting in two-dimension section in 



order to adapt these to the 3-D case.  Right now, let’s turn our attention to plotting 
parametric-style functions. 
 
 
Parametric-style 3-D Plotting 
 
The best way to achieve visualization of a 3-D line plot is to use the function plot3.  The 
best way to illustrate how this works is to provide an example, the output, and then give 
an explanation as to how Matlab reads the code and converts it to meaningful results.  
This will be the approach taken throughout this section. 
 
Consider the following functions, which represent oscillatory decay: 
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A two-dimensional plot could be created from this, by using the command plot.  
However, this would not enable us to see the behavior of the independent variable.  Let 
us consider instead the following code: 
 
 
t = 0:0.1:10; 
x = exp(-0.2* t).*cos(2* t); 
y = exp(-0.2* t).*sin(2* t); 
plot3(x,y,t); 
title(‘ \bfThree-Dimensional Line Plot’ ); 
xlabel(‘ \bfx’ ); 
ylabel(‘ \bfy’ ); 
zlabel(‘ \bftime’ ); 
axis square; 
grid on; 
 
Running this block of code produces the following plot. 
 
 



 
 
Notice the clarity in the behavior of the independent variable.  Convergence can be easily 
seen in time for the dependent variables x and y.  Now, let’s analyze how the code is used 
to generate such output. 
 
Foremost, an array is created for t, between the values of 0 and 10.  This is done 
incrementally by steps of 0.1.  Based on this, two other equally-sized arrays are created 
for x and y.  Each of the values for t generates a value for x and for y, by being plugged 
into the functions that generate x and y.  Next, the command plot(x,y,t) takes in these 
arrays, and outputs a 3-D line plot.  The next several lines serve to produce chart title, 
axis labels, and to show grid lines on a square axis. 
 
Surface, Mesh and Contour 3-D Plotting 
 
Since the second category of three-dimensional plotting deals with a single function of 
two variables, all the coding will be explained around the famous peaks function.  This 
equation is thoroughly used in mathematics and operations research in order to test the 
effectiveness and convergence rate of different optimization algorithms.  The peaks 
function, which is predefined in MatLab with the command peaks(x,y), is given by the 
following: 
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One three-dimensional plot command is the argument plot3.  For example, the following 
code creates a mesh-grid for the independent variables x and y, in the range of .2 to 2, by 
increments of 0.05.  It then feeds it into the duodependent function z, and creates a plot of 
matrix data.  The command “grid on”  maintains the grid contour on the plot 
 
 
[X,Y] = meshgrid([-2:0.05:2]); 
Z = peaks(X,Y); 
plot3(X,Y,Z) 
grid on 
 
 
With these commands, the following plot is produced: 
 

 
 

One may often desire to plot contour, or level-set plots.  This can easily be generated with 
the command [c,h] = contour(x,y,z,[c1,c2,c3,…]).  The x and y are the independent 
variables, the z is the dependent variable, and [c1,c2,c3,…] are the specific level-sets.  If 
the specific contour level sets are not specifies, then the following command to be used is 
[c,h] = contour(x,y,z,v), where v represents the number of randomly-generated contour 
lines that will be plotted.  The output argument c returns contour matrix C as described in 
CONTOURC and a column vector H of handles to LINE or PATCH objects, one handle 



per line.  Both of these can be used as input to CLABEL. The UserData property of each 
object contains the height value for each contour. 
 
[x1,x2] = meshgrid(-2:0.1:2); 
b = peaks(x1,x2); 
 
[c,h] = contour(x1,x2,b,30); 
clabel(c,h,©manual©); 
title(©\bf Random Level sets of the Peaks Function©); 
ylabel(©\bf x2©); 
xlabel(©\bf x1©); 
 
In this specific example, an array is created with the independent variables, and fed into 
the contour plotting function.  The command clabel(c,h,’manual’ ) places contour labels at 
the locations clicked on with a mouse.  Pressing the return key terminates labeling.  Use 
the space bar to enter contours and the arrow keys to move the crosshair if no mouse is 
available.  The next set of commands simply gives the plot and its axis a title.  The 
following contour plot is created with the given command lines: 
 

 
 
The next set of plots is a combination of a mesh grid and the level-set plots previously 
discussed.  To plot a mesh grid by itself, simply use the command mesh(x,y,z,c), where c 



is a range that determines the color scaling.  In the following code, the command 
surfc(x,y,z,c) does the same procedure, except that it draws a contour plot beneath the 
surface.   
 
The second plot that will be graphed gives a curtain plot of the mesh grid.  The 
command, meshz(...), is the same as mesh(...) except that a "curtain" or reference plane is 
drawn beneath.  The code for plotting both of these into one figure is: 
 
subplot(2,1,1); 
[X,Y,Z] = peaks(60); 
surfc(X,Y,Z) 
colormap hsv 
axis([-3 3 -3 3 -10 10]) 
xlabel(©X©); ylabel(©Y©); zlabel(©f(x,y)©); 
title(©Combination Mesh and Contour Plot of the Peaks Surface©); 
colorbar; 
 
subplot(2,1,2); 
[X,Y,Z] = peaks(60); 
meshz(X,Y,Z)  
xlabel(©X©); ylabel(©Y©); zlabel(©f(x,y)©); 
title(©Curtain Plot for the Peaks Function©); 
colorbar; 
 
Foremost, notice the command subplot(m,n,p).  This command breaks up the figure 
window into an mXn matrix of small axes, selects the pth axis for the current plot, and 
returns the axis handle.  The plotting command [X,Y,Z] = peaks(n) produces an nXn 
matrix of values for the peaks function.  The command colormap hsv looks up a color 
scheme table from a library, and uses the hue-saturation-value color map to illustrate the 
plot.  The command axis([x_min x_max y_min y_max z_min z_max]) sets the range for 
all the independent and dependent variables.  Finally, the command colorbar displays the 
color column with the range of values associated with it.  The output graph is given 
below: 
 



 
 
 
5. Matlab GUIDE Tutor ial 
 
Overview 
 
The MatLAB GUIDE is a user-friendly tool used to build Graphical User Interfaces for 
MatLAB programs. The basic concept is one of design-first. That is, the programmer will 
first layout and setup the graphical front-end, and then go through the code and link the 
interface to specific functions. Anyone who is familiar with Visual Basic programming 
will find GUIDE very familiar.  
 
In designing a user interface, the programmer will layout a series of objects. These are all 
fairly standard windows-style objects: text boxes, dropdown lists, command buttons, etc.  
 
For each GUIDE, MatLAB generates two files. One is a binary .fig file used to store the 
graphical interface data. The other is a standard MatLAB .m file. This tutorial will go 
over both the front-end and back-end aspects of graphical MatLAB development. 
 
Building the Front-End 



 
Using GUIDE to design a user interface is straight forward. The editor itself has a 
WYSIWYG (What You See Is What You Get) interface, so all the programmer needs to 
do is drag each desired object onto the field and set them up. A brief summary of object 
types and their setup is below. 
 
To initialize the GUIDE from MatLAB, type ‘gui de’  from the Command Window. 
 

 
GUIDE screen 
 
 
Object Types 
 
Text Box 
The Text Box object comes in two varieties: Edit Text, and Static Text. The Static Text 
object is simply a label. The user will not be able to act with it in any way, nor is there 
any backend code behind a Static Text object. The initial text written on either a Static or 
Edit Text is stored in the St r i ng property. Properties can be edited by double-clicking 
on the object, and then typing in the new value. The Edit Text object is a standard text 
entry field. The user of the application can type their entry into the text box. This text is 
stored in the Val ue property of the Edit Text.  
 



 
Setting properties of an Edit Text object 
 
 
Popup Menu 
The popup menu works exactly like a typical dropdown list object. The object stores a list 
of options, and the user may select one entry from the list. To define the list of options, 
edit the object’s St r i ng property. Separate options should go on separate lines. During 
runtime, the Value property of the object will store the row number of the currently 
selected option. For example, define a Popup Menu’s St r i ng property as follows. 
 

 
Setting the String property of a Popup Menu 
 
During runtime, when the user has selected the dropdown option of ‘Put’  the Val ue 
property of this object will return 2 (because ‘Put’  is on the 2nd row). If ‘Call’  is selected, 
the object’s Val ue will be 1. 
 
 
Push Button 
The Push Button object is what drives the functionality of any interface. Typically, Push 
Buttons are used to initiate actions, such as generating a graph, or closing a program. 
 
Common Object Proper ties 
Proper ty Name Objects Descr iption 
   
Tag All Acts as the object’s name within the 



code of the .m file. Make these as 
unique & obvious as possible. 

String All The text that appears on the object 
HorizontalAligment All Used to align the text of the object 

(particularly useful on an Edit object) 
Value Edit Text, Popup Menu During runtime, the Value property will 

contain the current (user-defined) value 
of the object. (e.g. the text in a text 
field) 

 

 
A completed MatLAB GUIDE front-end 
 
 
Building the Back-End 
 
Once the front-end is complete, the designer need to go through and put code behind the 
objects. This code is stored within a standard MatLAB .m file, with a few exceptions, 
detailed below. 
 
Object Functions 
 
Each object has two functions relating to it in the MatLAB code: 
Callback Function (ObjectTag_Callback) – This function is called when an action is 
performed on the object (e.g. text is entered, a button is pressed). All code reacting to 
user input should go here.  
 
Creation Function (ObjectTag_CreateFcn) – This function is called immediately after the 
application is started. All object and application initialization code should go here. 



 
Object Handles 
 
A ‘handle’  in MatLAB is essentially a reference to a front-end object. Every unique 
object in the application has a handle. Every application .m file has a data structure called 
handles. Basically, this structure is a global data type that can store pointers. Once an 
object handle is stored within the handles structure, it can be accessed from inside 
another function. 
 
If an object needs to be referenced from a second object, you need to load the first 
object’s handle into the handles data structure within its Creation Function. 
 

f unct i on edTi meSt epsMi n_Cal l back( hObj ect ,  event dat a,  handl es)  
handl es. edTi meToMat ur i t yMi n = hObj ect ;  
gui dat a( hObj ect ,  handl es) ;  

 
The above code is the creation function for the edTimeStepsMin object. The first line is 
the function declaration (this is populated automatically by MatLAB once the GUI is 
created). 
 
The second line of code is storing the hObject variable (which is the handle to our current 
object, in this case edTimeStepsMin) into the handles data structure.  
 
Now that this object handle is stored in the handles data structure, we can access it from 
inside another object’s functions. An example of this is below. 
 

f unct i on cmdGener at e_Cal l back( hObj ect ,  event dat a,  handl es)  
i f  ( get ( handl es. dr pOpt i onType,  ' Val ue' )  == 1)  
 opt i on_t ype = 1;  
el se 
 opt i on_t ype = 0' ;  
end 
 
t i met omat ur i t y  = st r 2num( get ( handl es. edTi meToMat ur i t yMi n,  
' St r i ng' ) ) ;  

 
This is the Callback Function for the cmdGenerate (a Push Button) object. Within the 
code, we are referencing two outside objects: drpOptionType and edTimeToMaturityMin. 
 
Interacting With Objects 
 
Within the .m file, there are two main functions for interacting with GUIDE objects: get, 
and set. As the names imply, the use of these functions are fairly straightforward and 
obvious. Get is used to get information (properties) about an object, and set is used to re-
define these properties during runtime. Their syntaxes are as follows. 
 

get (  <obj ect  handl e>,  ‘ <pr oper t y name>’ )  
set (  <obj ect  handl e>,  ‘ <pr oper t y name>’ ,  ‘ <new val ue>’ )  

 



Appendix A: Back-End Code for  the Binomial Model Application 
 
f unct i on var ar gout  = bi nomi al ( var ar gi n)  
% BI NOMI AL M- f i l e f or  bi nomi al . f i g 
%      BI NOMI AL,  by i t sel f ,  cr eat es a new BI NOMI AL or  r ai ses t he 
exi st i ng 
%      s i ngl et on* .  
% 
%      H = BI NOMI AL r et ur ns t he handl e t o a new BI NOMI AL or  t he handl e 
t o 
%      t he exi st i ng s i ngl et on* .  
% 
%      BI NOMI AL( ' CALLBACK' , hObj ect , event Dat a, handl es, . . . )  cal l s  t he 
l ocal  
%      f unct i on named CALLBACK i n BI NOMI AL. M wi t h t he gi ven i nput  
ar gument s.  
% 
%      BI NOMI AL( ' Pr oper t y ' , ' Val ue' , . . . )  cr eat es a new BI NOMI AL or  r ai ses 
t he 
%      ex i st i ng s i ngl et on* .   St ar t i ng f r om t he l ef t ,  pr oper t y val ue 
pai r s ar e 
%      appl i ed t o t he GUI  bef or e bi nomi al _Openi ngFunct i on get s cal l ed.   
An 
%      unr ecogni zed pr oper t y name or  i nval i d val ue makes pr oper t y 
appl i cat i on 
%      s t op.   Al l  i nput s ar e passed t o bi nomi al _Openi ngFcn v i a var ar gi n.  
% 
%      * See GUI  Opt i ons on GUI DE' s Tool s menu.   Choose " GUI  al l ows onl y 
one 
%      i nst ance t o r un ( s i ngl et on) " .  
% 
% See al so:  GUI DE,  GUI DATA,  GUI HANDLES 
 
% Edi t  t he above t ext  t o modi f y t he r esponse t o hel p bi nomi al  
 
% Last  Modi f i ed by GUI DE v2. 5 14- Sep- 2004 10: 44: 29 
 
% Begi n i ni t i al i zat i on code -  DO NOT EDI T 
gui _Si ngl et on = 1;  
gui _St at e = st r uct ( ' gui _Name' ,        mf i l ename,  . . .  
                   ' gui _Si ngl et on' ,   gui _Si ngl et on,  . . .  
                   ' gui _Openi ngFcn' ,  @bi nomi al _Openi ngFcn,  . . .  
                   ' gui _Out put Fcn' ,   @bi nomi al _Out put Fcn,  . . .  
                   ' gui _Layout Fcn' ,   [ ]  ,  . . .  
                   ' gui _Cal l back ' ,    [ ] ) ;  
i f  nar gi n & i sst r ( var ar gi n{ 1} )  
    gui _St at e. gui _Cal l back = st r 2f unc( var ar gi n{ 1} ) ;  
end 
 
i f  nar gout  
    [ var ar gout { 1: nar gout } ]  = gui _mai nf cn( gui _St at e,  var ar gi n{ : } ) ;  
el se 
    gui _mai nf cn( gui _St at e,  var ar gi n{ : } ) ;  
end 
% End i ni t i al i zat i on code -  DO NOT EDI T 
 
 
% - - -  Execut es j ust  bef or e bi nomi al  i s  made v i s i bl e.  
f unct i on bi nomi al _Openi ngFcn( hObj ect ,  event dat a,  handl es,  var ar gi n)  
% Thi s f unct i on has no out put  ar gs,  see Out put Fcn.  
% hObj ect     handl e t o f i gur e 
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    s t r uct ur e wi t h handl es and user  dat a ( see GUI DATA)  



% var ar gi n   command l i ne ar gument s t o bi nomi al  ( see VARARGI N)  
 
% Choose def aul t  command l i ne out put  f or  bi nomi al  
handl es. out put  = hObj ect ;  
 
% Updat e handl es st r uct ur e 
gui dat a( hObj ect ,  handl es) ;  
 
% UI WAI T makes bi nomi al  wai t  f or  user  r esponse ( see UI RESUME)  
% ui wai t ( handl es. f i gur e1) ;  
 
 
% - - -  Out put s f r om t hi s f unct i on ar e r et ur ned t o t he command l i ne.  
f unct i on var ar gout  = bi nomi al _Out put Fcn( hObj ect ,  event dat a,  handl es)  
% var ar gout   cel l  ar r ay f or  r et ur ni ng out put  ar gs ( see VARARGOUT) ;  
% hObj ect     handl e t o f i gur e 
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    s t r uct ur e wi t h handl es and user  dat a ( see GUI DATA)  
 
% Get  def aul t  command l i ne out put  f r om handl es st r uct ur e 
var ar gout { 1}  = handl es. out put ;  
 
 
% - - -  Execut es dur i ng obj ect  cr eat i on,  af t er  set t i ng al l  pr oper t i es.  
f unct i on edTi meSt epsMi n_Cr eat eFcn( hObj ect ,  event dat a,  handl es)  
% hObj ect     handl e t o edTi meSt epsMi n ( see GCBO)  
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    empt y -  handl es not  cr eat ed unt i l  af t er  al l  Cr eat eFcns 
cal l ed 
 
% Hi nt :  edi t  cont r ol s usual l y  have a whi t e backgr ound on Wi ndows.  
%       See I SPC and COMPUTER.  
handl es. edTi meSt epsMi n = hObj ect ;  
gui dat a( hObj ect ,  handl es) ;  
i f  i spc 
    set ( hObj ect , ' Backgr oundCol or ' , ' whi t e' ) ;  
el se 
    
set ( hObj ect , ' Backgr oundCol or ' , get ( 0, ' def aul t Ui cont r ol Backgr oundCol or ' ) ) ;  
end 
 
 
 
f unct i on edTi meSt epsMi n_Cal l back( hObj ect ,  event dat a,  handl es)  
% hObj ect     handl e t o edTi meSt epsMi n ( see GCBO)  
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    s t r uct ur e wi t h handl es and user  dat a ( see GUI DATA)  
 
% Hi nt s:  get ( hObj ect , ' St r i ng' )  r et ur ns cont ent s of  edTi meSt epsMi n as 
t ext  
%        s t r 2doubl e( get ( hObj ect , ' St r i ng' ) )  r et ur ns cont ent s of  
edTi meSt epsMi n as a doubl e 
 
 
% - - -  Execut es dur i ng obj ect  cr eat i on,  af t er  set t i ng al l  pr oper t i es.  
f unct i on edTi meToMat ur i t yMi n_Cr eat eFcn( hObj ect ,  event dat a,  handl es)  
% hObj ect     handl e t o edTi meToMat ur i t yMi n ( see GCBO)  
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    empt y -  handl es not  cr eat ed unt i l  af t er  al l  Cr eat eFcns 
cal l ed 
 
% Hi nt :  edi t  cont r ol s usual l y  have a whi t e backgr ound on Wi ndows.  
%       See I SPC and COMPUTER.  
handl es. edTi meToMat ur i t yMi n = hObj ect ;  



gui dat a( hObj ect ,  handl es) ;  
i f  i spc 
    set ( hObj ect , ' Backgr oundCol or ' , ' whi t e' ) ;  
el se 
    
set ( hObj ect , ' Backgr oundCol or ' , get ( 0, ' def aul t Ui cont r ol Backgr oundCol or ' ) ) ;  
end 
 
f unct i on edTi meToMat ur i t yMi n_Cal l back( hObj ect ,  event dat a,  handl es)  
% hObj ect     handl e t o edTi meToMat ur i t yMi n ( see GCBO)  
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    s t r uct ur e wi t h handl es and user  dat a ( see GUI DATA)  
 
% Hi nt s:  get ( hObj ect , ' St r i ng' )  r et ur ns cont ent s of  edTi meToMat ur i t yMi n 
as t ext  
%        s t r 2doubl e( get ( hObj ect , ' St r i ng' ) )  r et ur ns cont ent s of  
edTi meToMat ur i t yMi n as a doubl e 
 
 
% - - -  Execut es dur i ng obj ect  cr eat i on,  af t er  set t i ng al l  pr oper t i es.  
f unct i on edSt ockPr i ceMi n_Cr eat eFcn( hObj ect ,  event dat a,  handl es)  
% hObj ect     handl e t o edSt ockPr i ceMi n ( see GCBO)  
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    empt y -  handl es not  cr eat ed unt i l  af t er  al l  Cr eat eFcns 
cal l ed 
 
% Hi nt :  edi t  cont r ol s usual l y  have a whi t e backgr ound on Wi ndows.  
%       See I SPC and COMPUTER.  
handl es. edSt ockPr i ceMi n = hObj ect ;  
gui dat a( hObj ect ,  handl es) ;  
i f  i spc 
    set ( hObj ect , ' Backgr oundCol or ' , ' whi t e' ) ;  
el se 
    
set ( hObj ect , ' Backgr oundCol or ' , get ( 0, ' def aul t Ui cont r ol Backgr oundCol or ' ) ) ;  
end 
 
 
 
f unct i on edSt ockPr i ceMi n_Cal l back( hObj ect ,  event dat a,  handl es)  
% hObj ect     handl e t o edSt ockPr i ceMi n ( see GCBO)  
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    s t r uct ur e wi t h handl es and user  dat a ( see GUI DATA)  
 
% Hi nt s:  get ( hObj ect , ' St r i ng' )  r et ur ns cont ent s of  edSt ockPr i ceMi n as 
t ext  
%        s t r 2doubl e( get ( hObj ect , ' St r i ng' ) )  r et ur ns cont ent s of  
edSt ockPr i ceMi n as a doubl e 
 
 
% - - -  Execut es dur i ng obj ect  cr eat i on,  af t er  set t i ng al l  pr oper t i es.  
f unct i on edSt r i kePr i ceMi n_Cr eat eFcn( hObj ect ,  event dat a,  handl es)  
% hObj ect     handl e t o edSt r i kePr i ceMi n ( see GCBO)  
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    empt y -  handl es not  cr eat ed unt i l  af t er  al l  Cr eat eFcns 
cal l ed 
 
% Hi nt :  edi t  cont r ol s usual l y  have a whi t e backgr ound on Wi ndows.  
%       See I SPC and COMPUTER.  
handl es. edSt r i kePr i ceMi n = hObj ect ;  
gui dat a( hObj ect ,  handl es) ;  
i f  i spc 
    set ( hObj ect , ' Backgr oundCol or ' , ' whi t e' ) ;  
el se 



    
set ( hObj ect , ' Backgr oundCol or ' , get ( 0, ' def aul t Ui cont r ol Backgr oundCol or ' ) ) ;  
end 
 
 
 
f unct i on edSt r i kePr i ceMi n_Cal l back( hObj ect ,  event dat a,  handl es)  
% hObj ect     handl e t o edSt r i kePr i ceMi n ( see GCBO)  
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    s t r uct ur e wi t h handl es and user  dat a ( see GUI DATA)  
 
% Hi nt s:  get ( hObj ect , ' St r i ng' )  r et ur ns cont ent s of  edSt r i kePr i ceMi n as 
t ext  
%        s t r 2doubl e( get ( hObj ect , ' St r i ng' ) )  r et ur ns cont ent s of  
edSt r i kePr i ceMi n as a doubl e 
 
 
% - - -  Execut es dur i ng obj ect  cr eat i on,  af t er  set t i ng al l  pr oper t i es.  
f unct i on edI nt er est Rat eMi n_Cr eat eFcn( hObj ect ,  event dat a,  handl es)  
% hObj ect     handl e t o edI nt er est Rat eMi n ( see GCBO)  
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    empt y -  handl es not  cr eat ed unt i l  af t er  al l  Cr eat eFcns 
cal l ed 
 
% Hi nt :  edi t  cont r ol s usual l y  have a whi t e backgr ound on Wi ndows.  
%       See I SPC and COMPUTER.  
handl es. edI nt er est Rat eMi n = hObj ect ;  
gui dat a( hObj ect ,  handl es) ;  
i f  i spc 
    set ( hObj ect , ' Backgr oundCol or ' , ' whi t e' ) ;  
el se 
    
set ( hObj ect , ' Backgr oundCol or ' , get ( 0, ' def aul t Ui cont r ol Backgr oundCol or ' ) ) ;  
end 
 
 
 
f unct i on edI nt er est Rat eMi n_Cal l back( hObj ect ,  event dat a,  handl es)  
% hObj ect     handl e t o edI nt er est Rat eMi n ( see GCBO)  
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    s t r uct ur e wi t h handl es and user  dat a ( see GUI DATA)  
 
% Hi nt s:  get ( hObj ect , ' St r i ng' )  r et ur ns cont ent s of  edI nt er est Rat eMi n as 
t ext  
%        s t r 2doubl e( get ( hObj ect , ' St r i ng' ) )  r et ur ns cont ent s of  
edI nt er est Rat eMi n as a doubl e 
 
 
% - - -  Execut es dur i ng obj ect  cr eat i on,  af t er  set t i ng al l  pr oper t i es.  
f unct i on edVol at i l i t yMi n_Cr eat eFcn( hObj ect ,  event dat a,  handl es)  
% hObj ect     handl e t o edVol at i l i t yMi n ( see GCBO)  
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    empt y -  handl es not  cr eat ed unt i l  af t er  al l  Cr eat eFcns 
cal l ed 
 
% Hi nt :  edi t  cont r ol s usual l y  have a whi t e backgr ound on Wi ndows.  
%       See I SPC and COMPUTER.  
handl es. edVol at i l i t yMi n = hObj ect ;  
gui dat a( hObj ect ,  handl es) ;  
i f  i spc 
    set ( hObj ect , ' Backgr oundCol or ' , ' whi t e' ) ;  
el se 
    
set ( hObj ect , ' Backgr oundCol or ' , get ( 0, ' def aul t Ui cont r ol Backgr oundCol or ' ) ) ;  



end 
 
 
 
f unct i on edVol at i l i t yMi n_Cal l back( hObj ect ,  event dat a,  handl es)  
% hObj ect     handl e t o edVol at i l i t yMi n ( see GCBO)  
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    s t r uct ur e wi t h handl es and user  dat a ( see GUI DATA)  
 
% Hi nt s:  get ( hObj ect , ' St r i ng' )  r et ur ns cont ent s of  edVol at i l i t yMi n as 
t ext  
%        s t r 2doubl e( get ( hObj ect , ' St r i ng' ) )  r et ur ns cont ent s of  
edVol at i l i t yMi n as a doubl e 
 
 
% - - -  Execut es dur i ng obj ect  cr eat i on,  af t er  set t i ng al l  pr oper t i es.  
f unct i on edOpt i onPr i ceMi n_Cr eat eFcn( hObj ect ,  event dat a,  handl es)  
% hObj ect     handl e t o edOpt i onPr i ceMi n ( see GCBO)  
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    empt y -  handl es not  cr eat ed unt i l  af t er  al l  Cr eat eFcns 
cal l ed 
 
% Hi nt :  edi t  cont r ol s usual l y  have a whi t e backgr ound on Wi ndows.  
%       See I SPC and COMPUTER.  
handl es. edOpt i onPr i ceMi n = hObj ect ;  
gui dat a( hObj ect ,  handl es) ;  
i f  i spc 
    set ( hObj ect , ' Backgr oundCol or ' , ' whi t e' ) ;  
el se 
    
set ( hObj ect , ' Backgr oundCol or ' , get ( 0, ' def aul t Ui cont r ol Backgr oundCol or ' ) ) ;  
end 
 
 
 
f unct i on edOpt i onPr i ceMi n_Cal l back( hObj ect ,  event dat a,  handl es)  
% hObj ect     handl e t o edOpt i onPr i ceMi n ( see GCBO)  
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    s t r uct ur e wi t h handl es and user  dat a ( see GUI DATA)  
 
% Hi nt s:  get ( hObj ect , ' St r i ng' )  r et ur ns cont ent s of  edOpt i onPr i ceMi n as 
t ext  
%        s t r 2doubl e( get ( hObj ect , ' St r i ng' ) )  r et ur ns cont ent s of  
edOpt i onPr i ceMi n as a doubl e 
 
 
% - - -  Execut es dur i ng obj ect  cr eat i on,  af t er  set t i ng al l  pr oper t i es.  
f unct i on dr pVar i abl e_Cr eat eFcn( hObj ect ,  event dat a,  handl es)  
% hObj ect     handl e t o dr pVar i abl e ( see GCBO)  
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    empt y -  handl es not  cr eat ed unt i l  af t er  al l  Cr eat eFcns 
cal l ed 
 
% Hi nt :  popupmenu cont r ol s usual l y  have a whi t e backgr ound on Wi ndows.  
%       See I SPC and COMPUTER.  
handl es. dr pVar i abl e = hObj ect ;  
gui dat a( hObj ect ,  handl es) ;  
i f  i spc 
    set ( hObj ect , ' Backgr oundCol or ' , ' whi t e' ) ;  
el se 
    
set ( hObj ect , ' Backgr oundCol or ' , get ( 0, ' def aul t Ui cont r ol Backgr oundCol or ' ) ) ;  
end 
 



 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%% 
% - - -  Execut es on sel ect i on change i n dr pVar i abl e.  
f unct i on dr pVar i abl e_Cal l back( hObj ect ,  event dat a,  handl es)  
% hObj ect     handl e t o dr pVar i abl e ( see GCBO)  
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    s t r uct ur e wi t h handl es and user  dat a ( see GUI DATA)  
 
% Hi nt s:  cont ent s = get ( hObj ect , ' St r i ng' )  r et ur ns dr pVar i abl e cont ent s 
as cel l  ar r ay 
%        cont ent s{ get ( hObj ect , ' Val ue' ) }  r et ur ns sel ect ed i t em f r om 
dr pVar i abl e 
 
 
set ( handl es. edOut put ,  ' St r i ng' ,  get ( handl es. dr pVar i abl e,  ' Val ue' ) ) ;  
 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%% 
 
 
% - - -  Execut es dur i ng obj ect  cr eat i on,  af t er  set t i ng al l  pr oper t i es.  
f unct i on dr pOpt i onType_Cr eat eFcn( hObj ect ,  event dat a,  handl es)  
% hObj ect     handl e t o dr pOpt i onType ( see GCBO)  
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    empt y -  handl es not  cr eat ed unt i l  af t er  al l  Cr eat eFcns 
cal l ed 
 
% Hi nt :  popupmenu cont r ol s usual l y  have a whi t e backgr ound on Wi ndows.  
%       See I SPC and COMPUTER.  
handl es. dr pOpt i onType = hObj ect ;  
gui dat a( hObj ect ,  handl es) ;  
i f  i spc 
    set ( hObj ect , ' Backgr oundCol or ' , ' whi t e' ) ;  
el se 
    
set ( hObj ect , ' Backgr oundCol or ' , get ( 0, ' def aul t Ui cont r ol Backgr oundCol or ' ) ) ;  
end 
 
 
% - - -  Execut es on sel ect i on change i n dr pOpt i onType.  
f unct i on dr pOpt i onType_Cal l back( hObj ect ,  event dat a,  handl es)  
% hObj ect     handl e t o dr pOpt i onType ( see GCBO)  
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    s t r uct ur e wi t h handl es and user  dat a ( see GUI DATA)  
 
% Hi nt s:  cont ent s = get ( hObj ect , ' St r i ng' )  r et ur ns dr pOpt i onType cont ent s 
as cel l  ar r ay 
%        cont ent s{ get ( hObj ect , ' Val ue' ) }  r et ur ns sel ect ed i t em f r om 
dr pOpt i onType 
 
 
% - - -  Execut es dur i ng obj ect  cr eat i on,  af t er  set t i ng al l  pr oper t i es.  
f unct i on edOut put _Cr eat eFcn( hObj ect ,  event dat a,  handl es)  
% hObj ect     handl e t o edOut put  ( see GCBO)  
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    empt y -  handl es not  cr eat ed unt i l  af t er  al l  Cr eat eFcns 
cal l ed 
 
% Hi nt :  edi t  cont r ol s usual l y  have a whi t e backgr ound on Wi ndows.  
%       See I SPC and COMPUTER.  
handl es. edOut put  = hObj ect ;  
gui dat a( hObj ect ,  handl es) ;  
i f  i spc 



    set ( hObj ect , ' Backgr oundCol or ' , ' whi t e' ) ;  
el se 
    
set ( hObj ect , ' Backgr oundCol or ' , get ( 0, ' def aul t Ui cont r ol Backgr oundCol or ' ) ) ;  
end 
 
 
 
f unct i on edOut put _Cal l back( hObj ect ,  event dat a,  handl es)  
% hObj ect     handl e t o edOut put  ( see GCBO)  
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    s t r uct ur e wi t h handl es and user  dat a ( see GUI DATA)  
 
% Hi nt s:  get ( hObj ect , ' St r i ng' )  r et ur ns cont ent s of  edOut put  as t ext  
%        s t r 2doubl e( get ( hObj ect , ' St r i ng' ) )  r et ur ns cont ent s of  edOut put  
as a doubl e 
 
 
% - - -  Execut es dur i ng obj ect  cr eat i on,  af t er  set t i ng al l  pr oper t i es.  
f unct i on edRange_Cr eat eFcn( hObj ect ,  event dat a,  handl es)  
% hObj ect     handl e t o edRange ( see GCBO)  
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    empt y -  handl es not  cr eat ed unt i l  af t er  al l  Cr eat eFcns 
cal l ed 
 
% Hi nt :  edi t  cont r ol s usual l y  have a whi t e backgr ound on Wi ndows.  
%       See I SPC and COMPUTER.  
handl es. edRange = hObj ect ;  
gui dat a( hObj ect ,  handl es) ;  
i f  i spc 
    set ( hObj ect , ' Backgr oundCol or ' , ' whi t e' ) ;  
el se 
    
set ( hObj ect , ' Backgr oundCol or ' , get ( 0, ' def aul t Ui cont r ol Backgr oundCol or ' ) ) ;  
end 
 
 
 
f unct i on edRange_Cal l back( hObj ect ,  event dat a,  handl es)  
% hObj ect     handl e t o edRange ( see GCBO)  
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    s t r uct ur e wi t h handl es and user  dat a ( see GUI DATA)  
 
% Hi nt s:  get ( hObj ect , ' St r i ng' )  r et ur ns cont ent s of  edRange as t ext  
%        s t r 2doubl e( get ( hObj ect , ' St r i ng' ) )  r et ur ns cont ent s of  edRange 
as a doubl e 
 
 
% - - -  Execut es on but t on pr ess i n cmdGener at e.  
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%% 
f unct i on cmdGener at e_Cal l back( hObj ect ,  event dat a,  handl es)  
% hObj ect     handl e t o cmdGener at e ( see GCBO)  
% event dat a  r eser ved -  t o be def i ned i n a f ut ur e ver s i on of  MATLAB 
% handl es    s t r uct ur e wi t h handl es and user  dat a ( see GUI DATA)  
 
%% det er mi ne opt i on t ype 
i f  ( get ( handl es. dr pOpt i onType,  ' Val ue' )  == 1)  
 opt i on_t ype = 1;  
el se 
 opt i on_t ype = 0' ;  
end 
 
%% det er mi ne whi ch var i abl e we ar e usi ng 



swi t ch get ( handl es. dr pVar i abl e,  ' Val ue' ) ;  
case 1 
 %% 1 = t i me st eps 
 var i abl e = 1;  
case 2 
 var i abl e = 0;  
case 3 
 var i abl e = 0;  
case 4 
 var i abl e = 0;  
case 5 
 %% 2 = r at e 
 var i abl e = 2;  
case 6 
 %% 3 = vol at i l i t y  
 var i abl e = 3;  
end 
 
%% ( t empor ar i l y)  di spl ay out put  on edi t  box 
set ( handl es. edOut put ,  ' St r i ng' ,  var i abl e) ;  
 
%% Set  up i nput  par amet er s r equi r ed by bi nt est  
st ockpr i ce     = st r 2num( get ( handl es. edSt ockPr i ceMi n,  ' St r i ng' ) ) ;  
s t r i kepr i ce    = st r 2num( get ( handl es. edSt r i kePr i ceMi n,  ' St r i ng' ) ) ;  
i nt er est r at e   = st r 2num( get ( handl es. edI nt er est Rat eMi n,  ' St r i ng' ) ) ;  
t i met omat ur i t y  = st r 2num( get ( handl es. edTi meToMat ur i t yMi n,  ' St r i ng' ) ) ;  
t i mest eps      = st r 2num( get ( handl es. edTi meSt epsMi n,  ' St r i ng' ) ) ;  
vol at i l i t y      = st r 2num( get ( handl es. edVol at i l i t yMi n,  ' St r i ng' ) ) ;  
r ange          = st r 2num( get ( handl es. edRange,  ' St r i ng' ) ) ;  
 
%% Cal l  t he bi nt est  f unct i on 
bi nt est ( st ockpr i ce, st r i kepr i ce, i nt er est r at e, t i met omat ur i t y , t i mest eps, vol
at i l i t y , opt i on_t ype, var i abl e, r ange) ;  
 
 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%% 
 


