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ENGR 1731 – Computing for Engineers
Lab # 6 – Logical Data Types & Conditional Statements  
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 logical & relational operations presented in Logical Data Types lecture, Conditional Statements lecture, and the Introduction to Arduino Hardware lecture to review how to read and write to digital pins.

Question 1 (logical data types)
Define A, B, C, D, E, F, x and y as follows in the Command Window
[image: Image definitions of three variables defining matrices. A=[true,false,false; false, true, true]l B=[4,5;6,9]; C=[-3,2;8,6]]



Evaluate the expressions listed in parts (a) thru (o) in the command window. Put screenshots in the report. MAKE SURE YOU CAN DO THESE OPERATIONS BY HAND AS WELL!

	Part
	Expression

	a
	x > y

	b
	x ~= y

	c
	x+3 >= y-1

	d
	x == 1 | x==3

	e
	[1:5] < x

	f
	[1;5] < y

	g
	(B <= C | A(:,1:2))&~D

	h
	‘A’ >= ‘B’

	i
	A >= B

	j
	isinf(x/y)

	k
	isinf(x/D)

	l
	ischar(F)

	m
	x < y & isnumeric(E)

	n
	isempty(D)

	o
	isempty(E)

	p
	logical(C)





Question 2 (if/else)
Write a program to seek an input from the user and check if the number entered is a negative number, a positive number, or a zero using if/else statements. Start the program by asking user to input a number. If the number is greater than zero, print a statement saying it is a “positive number”. If the number is equal to zero, print a statement saying the “number is a zero”. If the number is less than zero, print a statement saying the “number is a negative number”. Lastly, use an else condition to indicate that the input is not a number or not entered correctly. Make sure to use if, elseif, and else statements. 

To test your code:
Enter a value of 10 
Enter a value of 0 
Enter a value -5
Copy/paste your program in the report and include screenshot of results as well. 

Question 3 (switch/case)
You are working for a travelling agency that makes arrangements for travelers to three cities: Atlanta, Chicago, and New York.  You have been asked to assist with writing a program to seek user option for city they like to travel using switch/case statements. Your input should take into account that the user is going to enter a string and store the input in variable called city.  If the city is Atlanta, display ‘The price is $250’; if the city is Chicago, display ‘The price is $350’, if the city is New York, display ‘The price is $400’, for all other cities, display ‘Not on File’. 

To test your code:
Show the result of the input being New York
Show the result of the input being Statesboro 
Copy/paste your program in the report and include screenshot of results as well. 



Question 4 (if/else-Arduino)
Build the following circuit, the slant in LED pin indicates the positive side of LED.
[image: Image of an Arduino Uno connected to two push buttons with 10kohm and LEDs with 330 ohm resistors. The circuit is implementation of logic AND table.]
Figure 6.1: AND logic circuitry using two push buttons as inputs

AND logic gate circuit operation: In the Arduino circuit, the inputs are your pushbuttons, when pressed, they should turn on the two red LEDS connected to them. Based on these inputs, set the blue LED to illustrate the correct output based on the AND logic. You can set the loop to be an infinite loop by writing the first line of code as while 1 and the last line of code as end and write the code within those two lines. (Pseudocode is provided to guide you in writing the MATLAB code)

Pseudocode for AND logic:
i. start an infinite loop (while 1)
a. read the digital input pin D4 to seek value from first pushbutton and store in variable PB1
b. read the digital input pin D5 to seek value from second pushbutton and store in variable PB2
c. write the value in variable PB1 to LED connected to digital pin 13
d. write the value in variable PB2 to LED connected to digital pin 12
e. if PB1=0 and PB2=0 
i. write a 0 (zero) to LED connected to digital pin 11
f. elseif PB1=0 and PB2=1
i. write a 0 to LED connected to digital pin 11
g. elseif PB1=1 and PB2=0
i. write a 0 to LED connected to digital pin 11
h. elseif PB1=1 and PB2=1
i. write a 1 (one) to LED connected to digital pin 11
i. end of the if condition
ii. end of the infinite while loop
Include schematic, picture of circuit built, and code used to test the circuit in the report.

Question 5 (switch/case-Arduino)
Build the following circuit, note: the slant in LED pin indicates the positive side of LED.
[image: Image of an Arduino Uno connected to four LEDs with 330 ohm resistors. The circuit is implementation of witch/case statements to see how LED lights up baed on user inputs of 1, 2, 3, or 4.]
Figure 6.2: Lighting LEDs based on user input

Circuit operation: The circuit given is supposed to Light up LEDs based on user input. The user input would be requested to indicate which LED to light up (1, 2, 3, or 4), and based on the user input, the corresponding LED should light up. The logic should be implemented using switch/case statements. 

Pseudocode to test functionality of circuit
i. start an infinite loop (while 1)
a. write a 0 (zero) to digital pin 13, digital pin 12, digital pin 11, and digital pin 10
b. ask user to input a value of 1 or 2 or 3 or 4 and store it in variable x
c. use switch on variable x
i. using case statements, when x is 1, write 1 to digital pin 13 to light up RED led.
ii. using case statements, when x is 2, write 1 to digital pin 12 to light up GREEN led.
iii. using case statements, when x is 3, write 1 to digital pin 11 to light up BLUE led.
iv. using case statements, when x is 4, write 1 to digital pin 10 to light up YELLOW led.
d. end switch statements
e. pause for 2 seconds
ii. end of the infinite while loop

Include schematic, picture of circuit built, and code used to test the circuit 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. How logical (&, |, xor(a,b), and ~) and relational operators work, and how logical functions operate, such as isinf(x), ischar(x), isempty(x), logical(x), isnumeric(x)
2. The hierarchy of the operators.
3. The difference between (& and &&) and (| and ||). 
4. The relational and logical operators as needed for if/else constructs?
5. Logically go through the process and write an if/else statement?
6. Logically go through the process and write an appropriate switch/case statement?
7. Use the Arduino to take inputs from digital pins [readDigitalPin( )], and writing outputs to digital pins[writeDigitalPin( )]?
8. Use if/else and switch/case statements with Arduino microcontroller?

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

Last modified May 12, 2024

[image: Creative Commons License] This work by Salman Siddiqui & Rami Haddad is licensed under a  Creative Commons Attribution-Noncommercial-ShareAlike 4.0 International License
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1.   Part  2.   Expression  

3.   a  4.   x > y  

5.   b  6.   x ~= y  

7.   c  8.   x+3 >= y - 1  

9.   d  x == 1 | x==3  

e  [1:5] < x  

f  [1;5] < y  

g  (B <= C | A(:,1:2))&~D  

h  ‘A’ >= ‘B’  

i  A >= B  

j  isinf(x/y)  

k  isinf(x/D)  

l  ischar(F)  

m  x < y & isnumeric(E)  

n  isempty(D)  

o  isemp t y(E)  

p  logical(C)  

     

