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ENGR 1731 – Computing for Engineers
Lab # 8 – for loops
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 performing repetitive operations using for loops lecture and through Arduino Microcontroller Circuits.

NOTE: Create a script file (.m file) for each problem, use good programming practices (write comments and use variable names that makes sense related to the program). You cannot use any predefined Matlab functions like sum( ) for any of the problems in this lab. Write your own code.

Question 1
Write a program using a for loop to calculate and display the sum of the first 10 natural numbers (1 through 10). Do not define an array for this problem with the numbers, it is supposed to be done without using arrays. At the end of the program, display a statement using fprintf to indicate the sum of the first 10 natural numbers.” 

Copy/paste code and include screenshot of results in the report.

Question 2
Consider the following array for this problem:
y = [ 10   9   8   7    6  5   4   3   2  1]
Write a for loop program using MATLAB to display the array y using disp( ) and mat2str( ) statements and display the odd-indexed values in the array using fprintf( ). When displaying odd-indexed values, the statements should say: “The value at index ___ is _____” and start a new line after each sentence.

Copy/paste code and include screenshot of results in the report.

Question 3
In a single program, find the largest value in the array and the smallest value in the array using one for loop (you will have to use if/else statements inside the for loop). Let the array be
x = [71     3    28     5    10    82    69    32    95     3    44    38    77    80    19]
Display the array using the disp( ) and mat2str( ) functions, and display the largest and the smallest value in the array using fprintf( ) functions, each value on a separate line.

Copy/paste code and include screenshot of results in the report.



Question 4 (RGB LED pattern-Arduino)
Build the RGB LED circuit. In an RGB LED, there are a total of 4 pins. In this circuit, pin D9 is connected to the pin for Red light, pin D10 is connected to the pin for Green light, and pin D11 is connected to the pin for Blue light.
[image: image of an Arduino Uno microcontroller with an RGB LED connected to pins D9, D10, D11 and 330 ohm resistors to generate multiple colors.]
Figure 8.1: Arduino Circuit using RGB LED to create a variety of colors

Circuit operation: In this Arduino circuit, the RGB LED should be used to generate a combination of colors (Algorithm is provided on which colors and the pattern to show). The following table illustrates the pins and the corresponding colors. For example, to show the color “Yellow”, you would write “1” to the red LED pin (D9), a “1” to the green LED pin (D10), and a “0” to the blue LED pin (D11).

Table 8.1 – Colors RGB LED can produce depending on values given to its pins
	Color
	R (D9)
	G (D10)
	B (D11)

	Off
	0
	0
	0

	Blue
	0
	0
	1

	Green
	0
	1
	0

	Cyan
	0
	1
	1

	Red
	1
	0
	0

	Purple
	1
	0
	1

	Yellow
	1
	1
	0

	White
	1
	1
	1



Pseudocode to test functionality of circuit
1. Start a for loop that runs 10 times
a. Turn off all LEDs
b. Wait 0.5 second
c. Illustrate Red color on LED
d. Wait 0.5 second
e. Illustrate Green color on LED
f. Wait 0.5 second
g. Illustrate Blue color on LED
h. Wait 0.5 second
i. Illustrate Yellow color on LED
j. Wait 0.5 second
k. Illustrate Cyan color on LED
l. Wait 0.5 second
m. Illustrate Purple color on LED
n. Wait 0.5 second
o. Illustrate White color on LED
p. Wait 0.5 second
2. end the for loop
3. Turn off all LEDs

Include schematic, picture of circuit built, and code used to test the circuit in the report.

Question 5 
Consider the following code:
ires = 0;
for index1 = 10:-2:4 
    for index2 = 2:2:index1
        if index2 == 6
            break
        end
        ires = ires + 2;
    end
end
Illustrate your understanding of nested for loops. Complete the table with three columns as shown below: one for index1, one for index2, one for ires. Show how the loop is running by completing the table. At the end of the table, mention how many times did index1 ran, how many times index2 ran, and the final value of ires. You should be able to do this by hand, without MATLAB.

	index1
	index2
	ires = 0

	
	
	

	
	
	

	
	
	

	
	
	



index1 ran: 	times
index2 ran: 	times
ires (final value) = 	


Include completed table in the report along with how many times each index ran and final value of the ires variable.


Question 6 
Consider the following code:
ires = 0;
for index1 = 10:-2:4 
    for index2 = 2:2:index1
        if index2 == 6
            continue
        end
        ires = ires + 2;
    end
end
This code uses the continue statement instead of the break statement. Illustrate your understanding of nested for loops. Complete the table with three columns as shown below: one for index1, one for index2, one for ires. At the end of the table, mention how many times did index1 ran, how many times index2 ran, and the final value of ires. 

	index1
	index2
	ires = 0

	
	
	

	
	
	



index1 ran: 	times
index2 ran: 	times
ires (final value) = 	

Include completed table in the report along with how many times each index ran and final value of the ires variable.

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. Writing simple loop first and then generalize it (Don’t start writing a general code from the beginning – as it is very abstract!)
2. How to think critically so as to write the program correctly. First understand the problem, then write it in steps computer can perform and then generalize.
3. Debugging the statements given by MATLAB to help fix your own code!
4. Have a good understanding of how break and continue statements work in the loops.
5. Have an understanding of how to interface Arduino using a for loop to run a specific number of times.
If you didn’t understand any of the above, please ask the instructor!

Last modified May 12, 2024
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