Worksheet 1

1. Introduction

The 2460 class is geared towards getting you familiar with MatLab. MatLab is short for Matrix Laboratory, so you can imagine that we’ll be dealing with matrices. MatLab can function as a basic calculator, a visualization tool, a programming language, and more! Throughout the semester, we’ll be teaching you things to get you accustomed to the program, as well as preparing you for the projects due in APPM 2360. You can purchase MatLab in the bookstore for about $100. If you’re an engineering major, it might be worth it. 

2. Getting Started

The first thing to do is open MatLab, which you can find under the start menu. Once the program is open, we need to set the directory to the proper path. We do this so we can run our saved M-Files, which we’ll get to later. For now, press the ”...” button near the top of the screen and select your preferred directory. Ideally it would be good if you have a thumb drive to work from. 

3. As a Calculator

At its most basic, MatLab is a fancy calculator. In the command window type

2+2

MatLab spits back the answer. If you click the ”workspace” tab, you’ll see a variable named ”ans”. 

What's a variable?  

A variable is something created to store a value.  For example, typing x=4 will create a variable named x and assign to it the value 4.   Go ahead and assign 4 to the variable x, and assign the value x+2 to the variable y.  Change the value of x and see what is the value of y now.  Notice that the value of y does not change when x changes even though we assigned x+2 to y.

 In the command window type

ans

See how MatLab automatically stored your last answer? Now type

variable=2+2

MatLab automatically created a variable named “variable” and stored the answer there. Type

variable

to see what value variable  holds. All the basic algebraic operators (+,-,*,/)  can be used in MatLab as you would expect.

In the command window push the up arrow on the keyboard to go to any previously entered command.

Type clc and notice what happens.  Although the command window is cleared, variable still exists.  Use the “up” arrow twice and return to see that variable still has a value.  Or you can type who or you can go to the workspaces tab.  All of these will tell you whether variable still has a value.

4. Built-in Functions

MatLab has many built-in functions for you to use. For example, if we want to find out what e2 is, we type 

exp(2)

Some other examples of built-in functions that you will use are
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Try typing the things on the right into MatLab.

5. Vectors

To do anything advanced in MatLab, you’ll need to be able to use vectors. A vector is just a list of numbers. To create our first vector x, type

x=[0 1 2 3 4 5]

In the workspace, you see that you have a vector x of length 6. It contains the numbers we entered. Now say we want a vector y1 that contains the entries of x squared. Then type

y1=x.^2

Note the period in front of the power sign. This says do the given operation on each element of the vector, not the vector itself. This is very important! Most of the errors you’ll encounter in MatLab somehow relate to not specifying operations correctly. What if we want to make x a vector containing evenly spaced entries from 0 to 5? It is a pain to type things in by hand. Say we want to make x a vector containing all the numbers from 0 to 5 that are separated by 0.1. Then type

x=[0:0.1:5]

See how we’ve created the correct vector? Now try typing

x=[0:0.1:5];

The semicolon suppresses the output, which is nice if you’re vector is really long. To clear the x variable type

clear x

or to clear all the variables at once, type

clear all

Type 

y1

to ensure that nothing is stored in y1 anymore.

6. Plotting

Now that we have an understanding of vectors, we can use MatLab’s plot command.

Say we want to plot y = 3x with x ranging from -2 to 2. Then type the following in the command window:

x=[-2:0.1:2];

y1=3*x;

plot(x,y1)

MatLab automatically creates a figure with the correct graph. To add labels, type

xlabel(‘x’)

ylabel(’y’)

title(’y = 3x’)

You can save your figure as a jpg, gif, png, etc... when you’re satisfied with how it looks.

Say we want to overlay another graph of y = sin(x) on the same figure. First type

hold on

This tells MatLab to keep using the same figure window instead of overwriting it. Now type

y2=sin(x);

plot(x,y2,’b’)

The ’b’ we added makes the line blue. Now type 

close

Then try

y2=sin(x);

plot(x,y2,’b--’)

you get a blue dashed line. To see all the options, type

help plot

in the command window. The help command works for all the functions we’ll use in this class.

7. M-files

To save the work you’ve done, it’s often easier to use something called an M-File instead of the command window. Now click File - New - M-File and save the M-File as ”plot_ex.m” in your directory. In the M-File, type the following:


% MATLAB does not process anything following the '%' symbol


% Use this to place comments throughout your m-files

% this deletes the value of all variables

clear all

% this closes all open figures

close all

x=[-1:0.025:1];

y1=sin(10*x).*exp(x);

y2=sin(10*x).*exp(-x);

y3=sin(10*x);

plot(x,y1,’r’)

hold on

plot(x,y2,’b--’)

plot(x,y3,’k-’)

xlabel(’x’)

ylabel(’y’)

title(’Three plots’)

hold off

Save the M-File again and in the command window, type

plot_ex

See how MatLab did everything listed in the M-File just as it would have if you’d typed it into the command window?   You can also accomplish this by pushing the “run”(looks like a play button) button in the editor. This can be very helpful if you want to repeat the same task over and over again. Now that we have some of the basics down, try doing the homework.

8. Homework

(a) Create an M-file named “plot_1.m” and have it perform the following:


-create a vector x with values from 0 to 1, with step of 0.025


-create a vector y that equals arcsin(x)


-plot x versus y with a solid black line


-label the axes and title the figure

You will need to use the “figure” command to make several separate plots.  See the documentation for information on how to use this command.

(b) Create an M-file named “plot_2.m” and have it perform the following:


-create three different plots as follows:



-a plot of sin(x) with a green dotted line



-a plot of cos(x) with a cyan dash-dot line



-a plot of tan(x) with a black solid line


-the domains of the plots will be [-1,1]
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