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ENGR 1731 – Computing for Engineers
Lab # 12– Cell Arrays & Structure Arrays
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 the concepts of creating, evaluating and manipulating Cell Arrays, and Structure Arrays.

Question 1
Open a new script file and do the first 3 steps in it and the rest in the command window.

1. Create a cell array called  sample_cell with two rows and two columns. Use the cell function to create it. [Type: sample_cell=cell(2,2) ]

2. Define the following arrays (Type the following in a script file):
A = 1:5;
B = ‘abcdefg’;
C= [1,2,3;4,5,6];
D = [‘Sunday’;’Monday’];

3. Put all these four arrays in your sample_cell, type:
sample_cell={A,B;C,D}
Note the braces in the command and not parentheses. 

4. Save the program with appropriate file name. 

5. Execute (RUN) your program and type sample_cell in the command window and take a screenshot of the result. Note: it did not show the matrix in arrays A, C, and D.

6. Now use the function celldisp to display the contents of the cell array sample_cell, type celldisp(sample_cell) and take screenshot of result.

7. Type the command sample_cell{3,3}=5. Type sample_cell and take screenshot of result.

8. Next, practice deleting information from the sample_cell. To remove the entire third row of the sample cell, address it and put an empty array in it. Type sample_cell(3,:)=[ ] and take a screenshot of the result. 

9. Now remove the third column from the sample_cell. Type sample_cell(:,3)=[ ] and take a screenshot of the result. 

10. Check out the cell array structure graphically, type cellplot(sample_cell) , take a screenshot of the figure and include it in report. 

11. y = sample_cell{2,1}-sample_cell{1,1}(1,4). Analyze this by hand and verify with Matlab by typing it in command window, and take screenshot of result and put it in report.

Question 2
The following code has the name of the structure array as planet (to store information about the planets), and the field names of the structure array are: name, mass, year, velocity. 

Type the following code in a script file. Observe and understand the use of while loop to allow user to enter data.

clear all; clc; close all;
x=input('Enter 1 to enter data, Enter 0 to quit: ');
k=1;
while x==1
    planet(k).name=input('Enter Planet Name: ','s');
    planet(k).mass=input('Enter Planet Mass: ');
    planet(k).year=input('Enter Planet Years: ');
    planet(k).velocity=input('Enter Planet Velocity: ');
    x=input('Enter 1 to enter data, Enter 0 to quit: ');
    if x==1
        k=k+1;
    else
        disp('Thank you for using the program');
        break;
    end
end

1. Run the script file with the program given above that you typed and enter the following data as the program is executed.
	Planet Name

	Mass, in Earth Multiples

	Length of Year in Earth Years

	Mean Orbital Velocity, km/s


	Mercury
	0.055
	0.24
	47.89

	Venus
	0.815
	0.62
	35.03

	Earth
	1
	1
	29.79

	Mars
	0.107
	1.88
	24.13

	Jupiter
	318
	11.86
	13.06

	Saturn
	95
	29.46
	9.64

	Uranus
	15
	84.01
	6.81

	Neptune
	17
	164.8
	5.43

	Pluto
	0.002
	247.7
	4.74



2. Save the data entered: Type in command window:  save planet_info planet (this will save the structure planet from the workspace into the file planet_info.mat in the current folder)

3. Double click on planet variable in the Workspace, and take a screenshot of it and put in report.

4. To retrieve information from the structure, you can use the getfield command. For instance, to determine what is the value in the name field of the 5th array of structure planet, Type in command window:
val = getfield(planet(5), ‘name’)
	Take screenshot of result and put it in your report.

5. To remove a field from the structure planet, you can use the rmfield command. For instance, to remove the mass information from the planet data, type:
new_data=rmfield(planet, ‘mass’)
This will create a new structure without the mass information. In the workspace window, double click on new_data variable, and take screenshot of result.

Note: If you wanted the information of mass to be actually deleted from the planet data, you can do so by typing planet=rmfield(planet, ‘mass’). You don’t need to do this, this is for explanation only.

6. To get information of the fieldnames being used with a structure, you can use the fieldnames command. For instance, in the structure planet, this information can be accessed as follows. Type in command window:
fnames=fieldnames(planet)
Take screenshot of the above command and its result.

7. Lastly, you can change an individual value in the field of the structure by using the setfield command. For illustrative purposes, change the value of years in the planet earth to 2. Type in the command window:
planet(3)=setfield(planet(3), ‘year’, 2)
Next, type the following in the command window:
planet(3)
Take screenshot of the result and put it in your 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. How to define cells using the cell( ) command, and using assignment statements.
2. Using celldisp( ) and cellplot( ) commands
3. Understanding how cells are indexed. Make sure you know how to do analysis by hand.
4. You should be comfortable with while loops and the structure arrays.
5. You should know how to properly define content into structure arrays using assignment statements.
6. You must know by know how to save structure data in .mat file, also how to use functions that work with structures like getfield, setfield, rmfield, and fieldnames.

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

Last modified May 12, 2024
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