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MATLAB is a commercial mathematics software developed by MathWorks in the United States. It mainly faces a high-
tech computing environment of scientific computing, visualization and interactive programming. It integrates many
powerful functions, such as numerical analysis, matrix calculation, scientific data visualization, and nonlinear dynamic
system modeling and simulation, in an easy-to-use window environment, and is used for scientific research, engineering
design, and many sciences that must carry out effective numerical calculations.

This course will introduce the basic concepts, methods, tricks and common misunderstandings in MATLAB, and lay a
foundation for students to use MATLAB in the fields of scientific computing, data analysis, simulation modeling and so
on.
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Through this course, students will master the basic concepts, theories and methods of partial differential equations,
master the physical background and mathematical derivation of transportation equation, heat equation, Laplace
equation, Poisson equation and wave equation. Master the characteristic method, variable separation method, energy
method, basic solution method, Green's function method and d'Alembert formula. Master the principle of maximum and
minimum and its application. Understand the differences between linear and nonlinear equations.
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Chapter 1: Introduction to MATLAB begins by covering the MATLAB Desktop Environment. Variables, assignment
statements, and types are introduced. Mathematical and relational expressions and the operators used in
them are covered, as are characters, random numbers, and the use of built-in functions and the Help

browser.
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Chapter 2: Vectors and Matrices introduces creating and manipulating vectors and matrices. Array
operations and matrix operations (such as matrix multiplication) are explained. The use of vectors and
matrices as function arguments and functions that are written specifically for vectors and matrices are

covered. Logical vectors and other concepts useful in vectorizing code are emphasized in this chapter
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Chapter 3: Introduction to MATLAB Programming introduces the idea of algorithms and scripts. This includes
simple input and output, and commenting. Scripts are then used to create and customize simple plots and to
do file input and output. Finally, the concept of a user—defined function is introduced with only the type

of function that calculates and returns a single value
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Chapter 4: Selection Statements introduces the use of logical expressions in if statements, with else and
elseif clauses. The switch statement is also demonstrated, as is the concept of choosing from a menu.

Also, functions that return logical true or false are covered
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Chapter 5: Loop Statements and Vectorizing Code introduces the concepts of counted (for) and conditional
(while) loops. Many common uses such as summing and counting are covered. Nested loops are also
introduced. Some more sophisticated uses of loops such as error—checking and combining loops and selection
statements are also covered. Finally, vectorizing code, by using built-in functions and operators on
vectors and matrices instead of looping through them, is demonstrated. Tips for writing efficient code are

emphasized, and tools for analyzing code are introduced
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Chapter 6: MATLAB Programs covers more on scripts and user—defined functions. User—defined functions that
return more than one value and also that do not return anything are introduced. The concept of a program

in MATLAB, which normally consists of a script that calls user—-defined functions, is demonstrated with
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examples. A longer menu-driven program is shown as a reference. Local functions and scope of variables are

also introduced, as are some debugging techniques.
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Chapter 7: Text Manipulation covers many built—in text manipulation functions as well as converting
between string and number types. Several examples include using custom strings in plot labels and input

prompts. The new string type is introduced.
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Chapter 8: Data Structures: Cell Arrays and Structures introduces two main data structures: cell arrays
and structures. Once structures are covered, more complicated data structures such as nested structures

and vectors of structures are also introduced.
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Chapter 9: Advanced Functions covers more advanced features of and types of functions, such as anonymous
functions, nested functions, and recursive functions. Function handles and their use both with anonymous
functions and function functions are introduced. The concept of having a variable number of input and/or
output arguments to a function is introduced; this is implemented using cell arrays. String functions are

also used in several examples in this chapter
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Chapter 10: Introduction to Object-Oriented Programming and Graphics As of version R2014b, all plot
objects are actual objects. This chapter introduces Object—-Oriented Programming (0OOP) concepts and
terminology using plot objects and then expands to how to write your own class definitions and create your

own objects.
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Chapter 11: Advanced Plotting Techniques continues with more on the plot functions introduced in Chapter
3. Different two—dimensional plot types, such as logarithmic scale plots, pie charts, and histograms are
introduced, as 1is customizing plots using cell arrays and string functions. Three—dimensional plot
functions as well as some functions that create the coordinates for specified objects are demonstrated.
The notion of Graphics is covered, and some graphics properties such as line width and color are
introduced. Core graphics objects and their use by higher—level plotting functions are demonstrated.
Applications that involve reading data from files and then plotting use both cell arrays and string

functions.
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Chapter 12: Sights and Sounds briefly discusses sound files and introduces image processing. An
introduction to programming Graphical User Interfaces (GUIs) is also given, including the creation of a

button group and embedding images in a GUI. Nested functions are used in the GUI examples.
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Projects: Two projects will be given which challenge the students’ skill in MATLAB programming
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Chapter 1: MATLAB installation and introduction. This chapter describes the MATLAB installation steps and
possible problems, exercises using various MATLAB desktop environments, exercises using variables
assignment statements, and types, covers mathematical and relational expressions and the operators used in

them, as well as the use of characters, random numbers, built-in functions, and help browsers.
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Chapter 2: Vectors and matrices. Practice vector and matrix creation and manipulation, array operations
and matrix operations (such as matrix multiplication). Covers functions that use vectors and matrices as
function parameters and functions written specifically for vectors and matrices. This chapter focuses on

useful logical vectors in vectorization code.
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Chapter 3: MATLAB programming. This chapter practices writing algorithms and scripts. Includes exercises
for simple input and output and comments. Use scripts to create and customize simple drawings and file

input and output. Finally, practice using user—defined functions
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Chapter 4: Select statement. This chapter practices using logical expressions in if statements with else
and elseif statements. It also includes the switch statement, and the code encoding for selecting from the

menu. In addition, it covers functions that return logical true or false
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Chapter 5: Practice loop statements and vectorization code. This chapter practices using count (for) and
condition (while) loops. Such as summation and counting. Practice using nested loops. Demonstrates some of

the more complex uses of loops, such as error checking and combining loops and select statements
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Chapter 6: MATLAB program. This chapter practices user—defined functions. The exercise introduces user—
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defined functions that return multiple values and none. Practice using local functions and variable

scopes, and some debugging techniques.
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Chapter 7: Text manipulation. This chapter practices using MATLAB's many built—in text—-manipulation

functions and conversions between string and number types.
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Chapter 8: Data structure. This chapter exercises two main types of data structures: cell arrays and
structures. The demo introduces more complex data structures, such as nested structures and structure

vectors.
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Chapter 9: High-level functions. This chapter practices using more advanced features and types of

functions, such as anonymous functions, nested functions, and recursive functions.
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Chapter 10: Introduction to object—oriented programming and graphics. This chapter exercises with drawing

objects, and exercises how to write your own class definitions and create your own objects.
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Chapter 11: Advanced drawing techniques. Practice different 2d plotting types, such as logarithmic scale
plots, pie charts, and histograms, as well as custom plotting using cell arrays and string functions.
Practice 3d drawing functions and some functions that create coordinates for a given object. Applications

that practice reading data from files and then drawing use cell arrays and string functions
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Chapter 12: Sight and sound. Practice programming with the graphical user interface (GUI), including

creating groups of buttons and embedding images in the GUI.

M REESE%E Textbook and Supplementary Readings

Textbook:
MATLAB - A Practical Introduction to Programming and Problem Solving, 5" Edition, by Stormy Attaway.
Reference:

1. MATLAB 2. %2: 4wfescik, Cleve Moler &, & F1%.
2. MATLAB Zwf2Farg, 3R, xINIZwmE .
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