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MAE 1202: AEROSPACE PRACTICUM
 An Introduction to MATLAB: Part 2
 Mechanical and Aerospace Engineering Department
 Florida Institute of Technology
 Developed by Joel M. Faure
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Change current directory
 • Change the current directory:
 • Below the menu bar select the button
 • Click the “+” (plus sign) next to MATLAB, and select the “Practicum _lab” folder
 • Press the “OK” button
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Create your first m-file
 • Create an new m-file:
 – Go to “File>Save As>Practicum_lab_002>Select Save”
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Initialize:
 Command, numerical array
 Command, String array
 Comment, Not executed line
 Continuation, continues commands on next line
 • Standard numerical arrays/commands, usually black
 • String arrays/commands, pink text, begins & ends with (‘’)
 • Comments, green text, usually begins with percentage at the beginning
 • Continuation, three dots (…) in blue text, means the commands will be executed in the next line. Any text that follows the continuation on the same line is a comment
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Example 1: Review matrix multiplication & element by element multiplication
 • Insert these matrices:
 – f
 • True matrix multiplication:
 – “C=A*B”
 – “C=B*A”
 • Element by element multiplication:
 – “C=A.*B”
 – “C=B.*A”
 • Press the “F5” key on the keyboard to run the script
 54
 32,
 43
 21BA
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Example 2: Multiplying arrays and numbers element by element
 • Multiplying arrays of numbers element by element:
 – Copy the screenshot
 – Why is there an error?
 – Comment out the line that does not make sense
 – Run the code
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Intrinsic Matrices 1/2:
 • ones(n):
 – Creates a square matrix with a size of nxn, each element is 1
 • “ones(5)”
 • ones(n,m):
 – Creates a matrix with size of nxm, each element is 1
 • “ones(5,2)”
 • zeros(n):
 – Creates a matrix with a size of nxn, each element is 0
 • “zeros(5)”
 • zeros(n,m):
 – Creates a matrix with size of nxm, each element is 0
 • eye(n):
 – Creates an identity matrix. A square matrix that is all 0 except the diagonal is 1
 • “eye(5)”
 • Example:
 z
 y
 x
 w
 v
 z
 y
 x
 w
 v
 10000
 01000
 00100
 00010
 00001
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Intrinsic Matrices 2/2:
 • Write down the next block of code, and run when complete:
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Example 3: Curve Fitting with MATLAB 1/3
 • Plot x, y data and polynomial curve fit on a single plot, and adding a legend
 • Change the curve fitted line style to red with circles on a plot
 • Copy the commands for Example 3, and run the script
 • 2nd degree polynomial fit equation: CxBxAy 2

Page 10
                        

Example 3: Curve Fitting with MATLAB 2/3
 • Close the figure window at the conclusion of the lecture
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Example 3: Curve Fitting with MATLAB, using polyval 3/3
 • Plot x, y data and polynomial curve fit on a single plot, and adding a legend
 • Change the curve fitted line style to red with circles on a plot
 • Copy the commands for Example 3, and run the script
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Example 4: Normal Shock wave example using MATLAB 1/4
 • Determine Mach number behind the normal shock=M1 with the input conditions:
 – Specific heat ratio=
 – Free-stream Mach=M0
 • Plot M1 vs. M0
 – Use for loops to create 2-D Matrices of M1 data
 – Single plot with multiple lines, each line for a specific heat ratio, use the legend function
 – Add x-labels, y-labels, title, and turn the grid on
 – Use Mex/Tex symbols for specific heat ratio
 • Copy the commands on the next slide and run the code.
 21
 21
 1
 20
 20
 21
 M
 MM
 9.18.17.16.15.1 5.14.13.12.11.10.1
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Example 4: Normal Shock wave example using MATLAB 2/4
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Example 4: Normal Shock wave example using MATLAB 3/4

Page 15
                        

Example 4: Normal Shock wave example using MATLAB 4/4
 • To access array subsets it is useful to use the colon “:” inside the index of the array
 – Follow the example on the screen, and run:
 Displays an element in the array
 Displays the entire contents of a row in the array
 Displays the entire contents of a column in the array
 Array subset, displays a range of row and column indices inside the array
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In-Class Examples:
 • In class examples 1-3 are NOT homework assignments and will not be turned in.
 – Do these on your time to get a better understanding of MATLAB
 • Do the Introduction to MATLAB Lecture #2 in-class practice exercises
 – Example 1:
 • Excel and MATLAB to generate circles, key point is to introduce axis equal
 – Example 2:
 • Illustration of 3-D plotting for helix (change the helicity)
 – Example 3:
 • Introduction to functions, program to generate unit vector from longitude and latitude coordinates
 – Extra credit:
 • Use the mapping toolbox in MATLAB, and generate a map which shows the location of Florida Tech and your hometown
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