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ENGR 1731 – Computing for Engineers
Lab # 11 – Data Modeling & Optional Arguments/Other Functions
REPORT DUE DATE: Next Lab Meeting

[bookmark: _Hlk81140096]You must submit a formal lab report for this assignment (Modify sample template provided to put program/screenshots in the report). 

Lab Objective
To practice concepts covered in data modeling (regression/interpolation), and optional arguments in function and different types of functions such as anonymous functions & function functions.

Question 1
Write a script to perform linear regression and spline interpolation for the data given below

Table 1:  Data for Question 1
	x
	0
	2π/10
	4π/10
	6π/10
	8π/10
	π

	y
	5
	4.04
	1.54
	 –1.54
	–4.04
	–5



You will be plotting the linear regression and the spline interpolation curves for this problem.

After defining the x and y data points, generate a variable xnew which has the starting and ending values of x (0 to π) but with more increments (Example: xnew=0:0.05:pi). Then generate the linear regression using polyfit( ) and polyval( ) commands & the spline interpolation using the interp1( ) command. Plot your results in the same figure window illustrating the original data as ‘o’ marker with inside colored red, the linear regression data as a solid blue line with line width of 2, and the spline interpolation with a dash black line. Add a legend to the graph, label the axes, and add title to the graph. 

[Note: In the function interp1, the last character is the number one “1”, NOT the lowercase letter “L”)

Copy/paste code and screenshot of figure in the report.

Question 2
[This function was written in previous lab assignment, and you will be adding nargin commands to it and testing them] Write a Matlab function called areavolcylinder that has two input h for height and r for the radius of the cylinder, and two outputs: A for area, and V for volume of the cylinder. The equations to calculate the area and volume are A=( 2 π r h + 2 π r2 ), V= π r2 h. Save the function as areavolcylinder.m. 
For this program, add the nargin commands inside the function to check for correct number of inputs and write appropriate messages. 

To test your results: 
a. Call the function by providing two inputs such that h=5 and r=2 in command window and take screenshot of the result in the command window.
b. Call the function by putting in only one input (you can choose your own test input), and take screenshot of result in the command window
c. Call the function again and put three inputs (you can choose your own inputs) and take screenshot of the result. Note: In this scenario you will see that MATLAB outputs its own error message using the nargchk( ) function. MATLAB error checking takes precedence when input statements are more than the desired inputs in the function.

Copy/paste function code and the Screenshots of all three results from command window in the report.

Question 3
Anonymous functions are one-line functions that can be defined directly in the command window (Do not need a script file to be defined). Write an anonymous function in the command window called hypotenuse to calculates the length of the hypotenuse of a right triangle when the other two sides are given. The function has two input arguments: side1 and side2. The equation/expression to calculate the hypotenuse is  ). 

Once the anonymous hypotenuse function is defined in the command window, call it with the value of side1=3, and side2=4 and store the result in variable called hyp. (Hint:Type hyp=hypotenuse(3,4))

Put Screenshot of the anonymous function definition and the result of calling it from command window in the report.
 
Question 4
[Function function problem using integral function] Evaluate the following integral numerically using MATLAB. 

First define a function with the equation in a script file (user-defined function). Next, call the function you defined using the integral function from the command window.  Note: In the function you defined, the input variable is x, and the output variable is y. Reminder: You will not define limits in the function, they will be used when the function is called using integral function.

Put screenshot of the function defining the integral and the screenshot of results from command window using the integral function in the report.

Lab report deliverable
Update the word document template provided on Folio with results of this lab and submit it in the dropbox as a word document or pdf file format only.

Things you should have learned from this lab
1. Plotting regression data (using polyfit and polyval)
2. Plotting interpolation data (using interp1)
3. Note: Interpolation data passes through ALL the data points, while regression data does not pass through ALL the data points.
4. Practice using plotting annotations with LineWidth and MarkerFaceColor
5. Writing you own simple functions in .m files with option of checking no. of inputs.
6. Using function functions in MATLAB by defining your own user functions/anonymous functions.

If you didn’t understand any of the above, please ask the instructor!

Last modified May 12, 2024
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You will be plotting the 


linear regression and the spline interpolation


 


curves for this problem.


 


 


After defining the 


x


 


and 


y


 


data points, generate a variable 


xnew


 


which has 


the 


starting and 


ending values of 


x


 


(0 to π) but with more increments (Example: 


x


new=0:0.05:pi). Then generate 


the 


linear regression


 


using 


polyfit( )


 


and 


polyval( )


 


commands & the 


spline


 


interpolation using 


the 


interp1( ) 


command. 


Plot your results in the same


 


figure window


 


illustrating the original 


data as ‘o’ marker with 


inside colored red


, the linear regression data as a solid blue line with 


line 


width of 2


, and the spline interpolation with a dash black line. 


Add a legend to the graph, label 
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This function was written in previous lab assignment, and 


you will be adding


 


nargin


 


commands to it and testing them
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Write a 


Matlab 


function 


called 


areavolcylinder 


that


 


has 


two input


 


h 


for 


height and 
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for the radius of the cylinder, and 


two outputs
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A
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V
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The equations to calculate the area and vol


ume are A=
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2
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Save the function as 


areavolcylinder


.m. 


 


For this program, 
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nargin
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ommands inside the function


 


to check for correct number 


of inputs and write appropriate messages. 
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